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Two vital American social institutions, education and health care, are intimately
related. The individual-level relationship between education and health is tenuous,
changing over time, throughout the life course, and across generations. Previous research
in this area does not separate the mediating effects of age, period, and cohort or assess the
unique effects of various levels of educational attainment on health. Using longitudinal
data from the Panel Study of Income Dynamics, this dissertation untangles these factors
to find that education has become a more important predictor of health now than twenty
years ago, education benefits health across the life course, and college education is
necessary for good health in recent generations whereas high school education was a
more important predictor of health in earlier generations. From a theoretical standpoint,
this study illustrates the need for a more prominent theory to explain the changing nature
of the education and health relationship. Methodologically, results suggest that
longitudinal analysis is a superior technique to cross-sectional analysis, as the effects of
education on health are suppressed in cross-sectional analyses. From a policy standpoint,

findings indicate that one viable solution to decreasing health disparities is improved
access to education, rather than improved access to physicians, which is the dominant
solution in today’s society.
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CHAPTER I
INTRODUCTION

Health care and education are currently two of the most controversial and debated
institutions in the United States. In the wake of a presidential election and the onset of a
new administration, discussions about these two institutions have heightened in every
conceivable media outlet. Americans are divided on the future direction of health care in
the country and whether or not a universal system of health care should be adopted
(Langer 2008). A similar polarizing issue exists with the education system. Liberals and
conservatives fight on issues ranging from sanctions to non-performing schools, from
insufficient government funding for public schools to the No Child Left Behind Act
(Henig 2008). No matter how politicians decide to address these controversies, the fact
remains that there is a wide and growing disparity in literacy among school-age and adult
populations (Kirsch et al. 2007) and significant numbers of Americans do not have
adequate access to physicians, insurance, or prescription medication (Eitzen and Baca
Zinn 2006). Given the fluid state of health care and education in the United States, it is
important to understand how the results of these two vital societal institutions are
interrelated. This research explores the influences education has on health; it also
identifies the differential effects of education on health by age, period, and cohort.
Socioeconomic disparities in health are one of the most documented issues in health1

related social science research today. Traditionally, the three main components of
socioeconomic status are education, occupation, and income. These three dimensions of
SES are linked to a wide range of health problems including low birth weight, heart
disease, diabetes, hypertension, cancer, and premature mortality (Adler and Newman
2002). Explanations linking SES and health are well established and include, but are not
limited to, access to medical care (James and Cossman 2006), exposure to harmful work
and environmental conditions (Schrijvers et al. 1999), and poor health behaviors such as
diet, smoking, and drinking (Adler and Newman 2002; Ross and Wu 1995). A more
recent strand of research explores the SES and health gradient from a life course
perspective: whether or not the health of disparate SES group members converges or
diverges over time (Willson, Shuey and Elder 2007; Lynch 2003; Lauderdale 2001).
This dissertation expands established theoretical frameworks and builds on existing
research by identifying the mediating factors that make the longitudinal relationship
between education and health unique and complex. Specifically, this research works
toward disentangling the relationship between various levels of education and health
through an analysis of age, period, and cohort effects.
The link between education and health is of particular importance because it has
strengthened over time. As each generation ages into and out of the labor market, having
an education is increasingly important to a long and healthy life (Lauderdale 2001;
Kramarow, Pastor, and Gorina 2000; Kitagawa and Hauser 1973). The United States is
experiencing a time of heightened inequality and this inequality is rooted in education
(Hout, Arum, and Voss 1996). Americans were once able to obtain well-paying jobs
with little education, but since the 1970s, many of these jobs have been outsourced to
2

other countries, while technological developments and computerization have taken away
other jobs (Massey 1996). Thus, low-skilled labor and jobs with few education
requirements are not as prevalent as they once were in the U.S. Career jobs are now
frequently dependent on some level of college education or higher. Low-skilled jobs that
remain available in the U.S. lack adequate health care insurance and income to
sufficiently maintain good health or treat sickness and disease (Adler and Newman
2002). To further emphasize the importance of education as a determinant of health;
“among adults, 40% of those who have not graduated from high school are uninsured,
compared with only 10% of college graduates” (Adler and Newman 2002: 68).
A persistent linear gradient between education and health reflects social and
economic conditions in the U.S. (Schnittker 2004), making it an increasingly important
issue for health researchers to investigate. Much literature documents this relationship in
sociological, epidemiological, and demographic journals. This research focuses
specifically on one dimension of socioeconomic status: education. Educated citizens
have characteristics that benefit health maintenance and health outcomes, through a better
sense of control over one’s life, stronger communication skills, higher problem-solving
capabilities, and the ability to analyze situations and implement plans (Hyman et al.
1976; Kohn and Schooner 1982). Education also encourages healthy behaviors and
lifestyles including exercise, moderate drinking and less smoking (Ross and Wu, 1996;
Mirowsky and Ross 2003). In research focusing solely on one aspect of SES, it is logical
to use education because it drives both income and occupation:
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“Education is the aspect of socioeconomic status most important to
health…because it structures the other two…and is the key to one’s
position in the stratification system. Education shapes the likelihood of
being unemployed, the kind of job a person can get, and their income”
(Ross and Wu 1995: 720).
A person’s education level often predicts their life outcomes, serving as the
foundation of a wide range of social, economic, and health inequities, including higher
pay (Ross and Wu 1995), better work and economic conditions (Ross and Mirowsky
1995), better housing and safe neighborhoods (Adler and Newman 2002), more jobrelated benefits (Adler and Newman 2002), social-psychological resources and lower
stress (Wheaton 1983), knowledge about health risks (Williams 1990), ways to avoid
health risks, the means to manage and treat health conditions (Williams 1990), and
greater access to health information and medical care (Pampel and Rogers 2004; Ross
and Wu 1995). Differences in lifestyle and behaviors also play a significant role in health
inequalities. Individuals with little education are more likely to engage in unhealthy
lifestyles and self-destructive behaviors, such as the purchase of harmful consumer
products, high tobacco use, poor diet, excess alcohol use, lack of exercise, and inactivity
(Pampel and Rogers 2004). On average, individuals with higher levels of education
experience longer and better quality lives than those with little education (Smith 2004;
Adler and Newman 2002); what is less clear is why this disparity exists and whether this
relationship has changed over time.
Various methodological approaches have been used to study the SES gradient in
health. For years, researchers have tested cross-sections of the population to assess
variations in health across demographic groups by age, sex, and race, as well as the
standard socioeconomic groups of education, occupation, and income categories (Rogers,
4

Hummer and Nam 2000; Preston 1977). Still others have conducted analyses to
determine how robust this association is using multiple health indicators. Findings show
that the gradient exists for measures of disability (Maddox and Clark 1992), morbidity
(Ross and Mirowsky 1999), and mortality (Hummer, Rogers and Eberstein 1998;
Christenson and Johnson 1995), but this methodology is limited. For example, it is
difficult to make direct comparisons between time periods, age groups, and other
subgroups in one study or across studies. Newer research on the SES and health gradient
has begun to use longitudinal designs (Lynch 2006; Lynch 2003) and panel studies
(Willson, Shuey and Elder 2007; Lauderdale 2001), providing new insights into the SES
and health relationship. However, these methods are new and have only been tested on a
few datasets with mixed results. None of the existing articles has examined age, period,
and cohort across varying levels of educational attainment using longitudinal data.
Theoretical and methodological advancements are evident in recent SES and
health literature debating the temporal convergence or divergence of health inequalities.
Among the explanations for a narrowing of health inequalities between members of high
and low SES groups are selective survival (Beckett 2000; Ross and Mirowsky 1999),
exposure to risk factors (Lynch 2003), proximity to education (Ross and Wu 1996), and
government assistance (Lauderdale 2001; Ross and Wu 1996; House et al. 1994). These
explanations can be grouped under the umbrella term “age-as-leveler hypothesis” (Lynch
2003; Sorlie, Backlund and Keller 1995; House et al. 1994), which implies that there is a
threshold during the life course in which a socioeconomic based gap in health between
SES groups narrows due to the aforementioned factors.

5

The “age-as-leveler hypothesis” suggests that education best predicts health at
younger ages rather than older ages. Once people reach old age, their health is no longer
dependent on their level of education as much as it is on the declining physical effects of
the aging process. “Across age, changes in health become more closely associated with
age than with any other predictor, and hence the effect of education declines as
individuals age” (Lynch 2003: 313). Alternatively, the mortality selection hypothesis
argues that education-based differences in health are minimized in later life because the
hardiest members of the low SES group survive the weaker members, creating little
variation in health between members of disparate SES groups (Beckett 2000). Then
again, it’s been argued that government assistance programs that increase quality of life
among the elderly – Medicare and Social Security – combine to reduce health based
inequalities in this population (Blane 1999). Proximity of education also creates a
convergence of health inequalities because, as people age, the effect of schooling on
health outcomes diminishes compared to other predictors that become more prevalent in
their lives (Ross and Wu 1996). Similarly, exposure to risk factors decreases education’s
effect on health because these external factors – harmful conditions, drinking, and
smoking – overpower education’s effect on health in old age (House, Kessler and Herzog
1990). Each of these factors supports the notion that the SES gradient in health
converges in later life.
On the other hand, the cumulative advantage hypothesis characterizes recent
theoretical advancements as erring on the side of diverging health inequalities across
socioeconomic groups over time (Pampel and Rogers 2004; Ross and Wu 1996). The
cumulative advantage hypothesis posits that the SES gap in health is wider at older ages
6

than at younger ages (Lynch 2003). Many factors mediating this relationship take years
to manifest themselves, thus the gap between the well educated and the poorly educated
widens later in life. For example, smoking has very little effect on young people, but is
likely to cause serious health problems or death as the harmful effects from smoking
accumulate over years of use (Lynch 2003). Another argument in favor of the
cumulative advantage hypothesis is that most people are healthy when they are young,
regardless of SES. Little variation in health exists until people age into adulthood and
beyond. Also, education is a reflection of social capital; access to resources and social
networks accumulates across the life course at different rates for people of different
socioeconomic groups (Lynch 2003), creating greater disparities in later years.
“Age-as-leveler” and cumulative advantage hypotheses cannot be tested with a
cross-section of the population, which merely provides a snapshot of education’s effect
on health at one particular point in time for a target population. The larger issue of how
this relationship changes over time is a new direction, without consensus (Willson, Shuey
and Elder 2007). From a cumulative advantage perspective, Willson, Shuey and Elder
(2007) explore how socioeconomic resources and economic history are related to health
disparities as people age. This is a pertinent issue because of the changing structure of
education, occupation, and health in the U.S. over a period of many years.
I hypothesize that the link between education and health weakens across time periods but
strengthens over the life course; that is, education is becoming less important to people’s
health over time, but more important across individual’s life courses. Essentially,
membership within specific age, period, and cohort groups changes the explanatory
power of education on health. The age, period, and cohort differences highlight the
7

underlying pathways through which people in high and low education categories are
affected. The current analyses contribute to the existing literature in the field by
disentangling age, period, and cohort effects using longitudinal data from the Panel Study
of Income Dynamics and by assessing the differential effects of various levels of
education on this relationship over time and across cohorts. This analysis differs from
the most recent literature in the field (Willson, Shuey, and Elder 2007) by testing
longitudinal SES-based health disparities by varying degrees of education. That is, my
research explores if there are differences in the education and health relationship among
individuals and groups with varying levels of education. The specific hypotheses,
discussed above, are outlined here in Table 1.
Table 1. Hypotheses
Hyp. #
1
2
3
4

Hypothesis Statement
Education is the strongest predictor of health in 1985 compared to 1985 and
1995
Education is a significant positive predictor of health as respondent’s age
High school education is a stronger predictor of health in the pre-baby boom
and baby boom generations
College education is a stronger predictor of health in the post-baby boom
generation

The Panel Study of Income Dynamics (PSID), a longitudinal data collection of a
representative sample of U.S. families, including individual-level data for the head of
household, spouse, and children (PSID 2009b), is used to addressed the research
questions. The PSID focuses primarily on economic and demographic behavior, but
includes sociological and psychological measures. The sample size has grown from
4,800 families to more than 8,000 families due to the success in following young adults
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as they form their own families (PSID 2009b). Currently, the PSID surveys more than
65,000 individuals spanning up to 36 years of their lives.
The dependent variable in this study is self-rated health, measured on a five-point
scale ranging from excellent to poor health. The primary predictor variable in this
research is education. The PSID asks various health and education questions. Due to the
timing of these questions (health questions were not asked in the early years of the
survey), this research tests the relationship between education and health from 1985-2005
using three mutually exclusive measures of education: high school, some college, and
college degree. The differential effects of age, period, and cohort are separated and
tested using three research methods. First, Alwin (2003) provides a descriptive method
to assess the percentage of respondents in good health and with a high school education,
some college education, and college education by age group, year, and birth cohort.
Second, weighted ordinal logistic regression analysis for cross-sectional and longitudinal
samples was used to test for age and period effects in the education and health
relationship. Third, weighted least squares regression was used to examine cohort effects
in the education and health relationship among three distinct American cohorts: pre-baby
boomers, baby boomers, and post-baby boomers.
The remaining sections of this manuscript include a thorough review of the
literature (Chapter 2) concerning the basic education and health connection, theories of
converging and diverging health inequalities over time by socioeconomic status, and the
convergence of socioeconomic-based health disparities by age, period, and cohort.
Chapter 3 details the dataset, variables, their operationalization, and the research
methodologies used to test the research questions proposed in this introductory chapter.
9

Chapter 4 provides a description and interpretation of the results of statistical analyses
and the final chapter summarizes and explains the results with regard to implications for
social theory, methods, and policies, along with directions for future research.

10

CHAPTER II
REVIEW OF THE LITERATURE

Socioeconomic status is a strong determinant of the positions and outcomes a
person experiences through the course of their life. Among these outcomes, health is
arguably the most important simply because it provides the quality of life through which
an individual may experience all other life chances. Socioeconomic status is typically
measured in three ways: education, income, and occupation. These aspects of
socioeconomic status are highly correlated, but each also provides a unique perspective
on social life. This dissertation examines the relationship between education, as a
measure of SES, and health as it varies across age, period, and cohort. Lynch (2003)
provides an explanation of the advantages and importance of using education over
income and occupation as a measure of SES in health research:
“Income and occupation provide some indication of exposure to unhealthy
living and working conditions, as well as the ability to purchase medical
and preventive care. On the other hand, the relationship between SES, as
measured by education, and health is one of the most powerful
relationships in social science research, yet it is perhaps the most difficult
to explain” (Lynch: 309).
As evidenced by Lynch, researchers’ knowledge about the effects of education on
health is limited. It is a complicated relationship because it can work in two
directions, i.e. there is a causal effect of education on health, but there is also an
effect of health on education (Hernandez and Blazer 2006). Elman and Wray
11

(2008) find that the onset of poor health early in life reduces a person’s likelihood
of finishing high school and that childhood health has long-lasting effects on
educational trajectories. Other evidence suggests that early life health effects are
not a strong determinant of the SES-based health gradient in adulthood (Palloni,
White, and Milesi 2008; Palloni et al. 2006). Clearly, education and health are
closely related, but the direction, magnitude, and temporal nature of the
relationship vary tremendously, leaving room for further explanations as to why
education plays such a powerful role in people’s health and longevity.
THE EDUCATION AND HEALTH CONNECTION
An inverse relationship exists between education and health/mortality (Rogers,
Hummer and Nam 2000; Kitagawa and Hauser 1973) in the form of a gradient, often
termed the SES gradient in health. Steep educational gradients are observed across the
life course (Hernandez and Blazer 2006). Essentially, the least educated have the poorest
health outcomes of any education-based classification. Those with the most education
typically display the best health (Rogers, Hummer and Nam 2000). This relationship
holds whether measuring health using self-rated health (Lynch 2003), disability and
activity limitation (Ross and Wu 1996), sickness (Adler and Newman 2002), or death
(Johnson 2000). Higher education is associated with better health in linear fashion,
characterizing the fundamental relationship between these two variables.
The relationship between education and health is persistent across the life course
and across different time periods and different populations. Ross and Wu (1995) find
that, controlling for race, sex, and marital status, those with more education report better
12

self-reported health and physical functioning than their less-educated counterparts in two
time periods, 1979-1980 and 1990. Others published similar findings using data
beginning in the 1960’s (Anderson and Fienberg 1990) through the 1990’s (Lauderdale
2001), illustrating the fundamental stability of the relationship. Molla, Madans, and
Wagener (2004) find that, regardless of age, the number of additional expected years of
life associated with some college education was markedly greater than the additional
expected years of life associated with earning a high school diploma. Males live more
years without activity limitations than women at each level of education, but both benefit
from clear health improvements in connection with years of secondary schooling. Molla,
Madan and Wagener’s (2004) research indicates that graduating from college is not
necessary for health advantages; individuals who simply attend college, but do not finish,
display better health than people who graduated high school but did not attend college.
Although variation exists between race, sex, marital status, and other subgroups regarding
the magnitude of health improvements (years without disability, years without chronic
illnesses, improved self-rated health, etc.), education improves the health of all people.
Education increases the quality of life for men and women by increasing the
number of years without activity limitations (Molla, Madans, and Wagener 2004).
Similar results for disability, morbidity, and mortality are documented in the literature.
In studying research trajectories of functional impairment among the elderly population,
Maddox and Clark (1992) find that women and less-educated subjects had consistently
higher levels of functional impairment throughout each observation in the study, although
once men become impaired, they decline at a faster rate than women. As for morbidity,
low socioeconomic status is a reliable predictor of all major diseases, including heart
13

disease (Ferraro and Farmer 1996), lung disease (Huisman et al. 2005), diabetes
(Lauderdale 2001), cancer (Huisman et al. 2005), and obesity (Link and Phelan 1995,
Ferraro and Kelley-Moore 2003). Mortality rates are consistently higher for the lower
classifications of SES and education across age groups and the life course; the trend is
detected in middle adulthood, late adulthood, and among the elderly (House et al. 1990).
These patterns in disability (Powers and Seltzer 1998), disease (Link and Phelan 1995),
and death (Rogers, Hummer, and Nam 2000) are generally due to educational differences
in health behaviors (Ross and Wu 1995), access to care (James and Cossman 2006), and
exposure to harmful conditions (Schrijvers et al. 1999).
The socioeconomic gradient in health is found not only in the U.S. but in other
countries as well. To date, most research in this area has been completed in Western
nations, but the socioeconomic gradient also exists in Japan (Liang et al. 2002), Thailand
(Zimmer and Amornsirisomboon 2001), and Europe (Huisman, Kunst and Mackenback
2003). Specifically, Liang and colleagues (2002) investigate the interaction of gender
and age with socioeconomic inequalities in old age mortality; possible explanations for
age differences include selective survival and cohort effects (Liang et al. 2002).
Similarly, the inverse association between SES, as measured by education, income, and
occupation, and various measures of health, is detected in Thailand (Zimmer and
Amornsirisomboon 2001), but there was little association between SES and chronic
health disorders, highlighting the importance of social environment acting on the
association. In Europe, Huisman, Kunst, and Mackenback (2003) found socioeconomic
inequalities in mortality by education and income among the elderly. The SES gradient
in health appears to be robust worldwide. Although the context and conditions of various
14

aspects of each country may differ, especially the educational structure and the health
care system, the positive relationship between education and health remains a consistent
finding in social research.
The link between education and health may be perceived as a clear and simple
relationship, but in reality, there are many unknowns in this area of research. Educated
individuals have better quality life experiences (Ross and Wu 1996) and more control
over their lives (Mirowsky and Ross 2003) than those who are less educated; this basic,
positive relationship between the two variables remains constant across all research, but
research needs refinement in explanations of this association. As previously stated,
established theories are centered on a handful of explanations: work and economic
conditions (Ross and Mirowsky 1999), social-psychological resources (Rogers, Hummer
and Nam 2000), and health behaviors and lifestyle (Rogers, Hummer and Nam 2000).
Specifically, educated individuals have greater chances of working full-time, having a
high income, and having low economic hardship than the less educated (Rogers,
Hummer, and Nam 2000). The well educated also report a greater sense of control over
their lives and their health (Mirowsky and Ross 2007), tend to have more social support
(Ross and Mirowsky 1999), are less likely to engage in destructive health behaviors such
as smoking and drinking (Manson et al. 1995), and are more likely to visit doctors and
exercise than individuals with little education (Ross and Wu 1995).
Currently, the issue that has attracted attention in the education and health
literature no longer concerns gaps between the genders, races, and other population
subgroups, but instead focuses on how age affects the health and education relationship.
Scientists have begun investigating the dynamic between education and health over the
15

life course and whether or not schooling continues to impact a person’s physical, mental,
and medical well-being over time. These research questions have changed the way
scientists approach questions associated with the SES gradient in health. Cross-sectional
methodologies are unable to answer questions dealing with change over time;
consequently, longitudinal studies have gained popularity. Specifically, the literature has
moved toward a debate between converging and diverging health inequalities over the
life course. Therefore, instead of describing education-based differences in health,
researchers are beginning to examine the nature of these differences over the life course.
This implies a particular interest in the pivotal role of age in the education and health
link.
One predominant theory in demographic and medical sociology research that
seeks to explain the SES gradient in health and its relationship with age is the cumulative
advantage hypothesis. The hypothesis provides insight into how some individuals
experience greater health advantages as a product of their education and the resources
that accompany it, compared to those who do not gain these advantages (Ross and Wu
1995). In opposition to the cumulative advantage hypothesis is a group of theories that
explain converging health inequalities over time. That is, as people age through the life
course, health disparities based in socioeconomic differences, such as education, are
decreasing. These are grouped under the umbrella term of “age-as-leveler hypothesis”
and include selective survival, impact of social policy, proximity to education, and
exposure to risk factors.

16

Converging Inequality
An ongoing debate in the SES and health literature discusses whether disparities
in health diverge or converge over time. The cumulative advantage hypothesis posits that
as individual’s age, the distance between those in good health and those in poor health
increases (Dannefer 2003). Oftentimes, the root of this disparity can be traced to earlier
in life and the education that one receives. In short, individuals who earn degrees and
educate themselves are better able to obtain resources that benefit health (Dannefer
2003). Individuals with greater education are more likely to have better jobs than lesseducated people; these jobs provide economic security, health insurance plans, and are
less physically demanding or stressful employment situations than the jobs that lesseducated people are likely to obtain (Gregorio, Walsh, and Paturzo 1997). Education also
provides people with knowledge about disease prevention, and strategies to maintain
good health via lifestyle behaviors, visiting physicians, dieting, etc (Adler and Newman
2002). Therefore, education benefits health through several pathways. The cumulative
advantage hypothesis argues that health disparities between members of different SES
groups are diverging due to the accumulation of resources over time (Dannefer 2003).
Empirical evidence supporting the convergence hypothesis has been published
over the past 30 years (Beckett 2000; House et al. 1994; Maddox and Clark 1992; House
et al. 1990), suggesting a convergence of health inequalities happens late in life (House,
Kessler, and Herzog 1990), even though the gap may be diverging in earlier stages of the
life course. House, Kessler, and Herzog (1990) investigate whether the postponement of
morbidity and functional limitations into the last years of life are more characteristic of
advantaged socioeconomic groups. The authors find that the average disadvantage
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experienced by lower socioeconomic groups is greatest in middle age, but diminishes by
age 65 due to retirement and government assistance with income and health care (House,
Kessler and Herzog 1990: 404). A similar finding by House et al. (1994) shows that both
education and income predict a decline in health through exposure to psychosocial risk
factors across socioeconomic and age groups. The differences in this exposure tend to
diminish in later middle and old age, creating a convergence of health disparities between
high and low socioeconomic groups.
Many explanations have been proposed to explain how inequality in the
education-based gap in health converges over time. The most predominant of these are:
1) selective survival, 2) social policy, 3) proximity of education, and 4) exposure to risk
factors. Each of these perspectives breaks down the dynamic relationship between
education and health and how these factors continue to affect one another across the life
course.

Selective Survival
Selective survival is the notion that weak members of the low education or SES
group die prematurely, making the surviving members of the low SES group more similar
to the members of the high SES or education group. Over a period of many years, large
numbers of the least healthy members are steadily filtered out of the population, leaving
the hardiest members and creating a convergence of health across the continuum of
socioeconomic status later in life. This hypothesis originates from literature on the blackwhite mortality crossover (Kitagawa and Hauser 1973). Here, a crossover of mortality
rates in favor of African-Americans compared to White Americans is observed in the
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oldest-old population, i.e. mid-seventies and beyond (Elo and Preston 1994). Until the
age of 70, whites clearly experienced a mortality advantage throughout the twentieth
century (Christenson and Johnson 1995). Areas in which the crossover has specifically
taken place include major diseases such as heart disease, lung disease, cancer, stroke and
diabetes, along with disabilities, and activities of daily living (Johnson 2000). The
crossover is unexpected given the health and mortality advantage experienced by whites
throughout the majority of the life course, as well as the disparity in economic and living
conditions between white and black Americans over the course of the last century when
the crossover was first discovered.1
Beckett (2000) investigates the issue of health inequalities converging over the
life course using ten years (1982-1991) of data from the NHANES I Epidemiologic
Follow-up Study, using basic social and demographic data, information on a physical
examination, and extensive data on risk factors. First, using cross-sectional data Beckett
(2000) tested the effects of various health conditions and functional impairments on age,
education, and education conditional on age using logistic regression; second,
hierarchical logit models were used to estimate the probability of death using longitudinal
data; and third, the age pattern of educational differences in health is described using
longitudinal data. Findings using both longitudinal and cross-sectional data show that
educational differences and health outcomes are largest in early and mid-life and smaller
1

There have been many attempts to discredit the mortality crossover. Scientists are skeptical of the
crossover because of misreporting at older ages. Too many African-American deaths are reported at the
oldest ages, and even as early as age 50; and when these ages at death are “corrected” the AfricanAmerican mortality rate increases sharply and erases the mortality crossover (Zelnik 1969, Elo and Preston
1994, Preston, Elo, Rosenwaike and Hill 1996). Other research concludes that African-American deaths
are underestimated when comparing Medicare calculated death rates to vital statistics (Coale and Kisker
1990, Kestenbaum 2002) or inaccurate due to flawed birth certificates (Elo and Preston 1994).
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late in life, but not due to mortality selection (Beckett 2000). Therefore, the health gap
between those who are highly educated and those who are not converges in old age, but
empirical evidence does not support selective survival as a likely cause.

Social Policy
A second explanation arguing that health inequalities converge with age is the
implementation of social policies (Ross and Wu 1996). The demographic makeup of the
U.S. has changed dramatically in recent decades; families are shrinking, highlighted by
decreasing birth rates in the past generation. Death rates have also declined for quite
some time (Preston 1977), creating a large cohort of individuals who live well into
retirement and old age (Waite 2004). In fact, people aged 65 and older in the U.S. make
up approximately 13% of the population, and this proportion is growing (Waite 2004).
With a growing older population come implications of a changing demographic makeup.
The increase in life expectancy may add to the number of years in which people live with
illnesses and disabilities (House, Kessler and Herzog 1990; Manton 1982). Other elderly
people will live better quality lives in accordance with their increased life expectancy; as
a result—either way, the government is burdened with increasing medical expenses from
the fastest growing segment of the country’s population, the elderly (Waite 2004).
In recent decades, the U.S. government has instituted social policies with the
intent of increasing the quality of life among the elderly from an economic and health
standpoint. While this intended effect has been successful in many cases, these policies
have the latent effect of decreasing the amount of inequality experienced by this growing
segment of the American population. Specifically, Social Security and Medicare are
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designed to help the elderly. Social Security is structured such that the current working
population’s income benefits the current 65+ population. Similarly, Medicare is the
health insurance coverage issued by the federal government to all individuals aged 65 and
above in the U.S. Additionally, Medicaid provides long-term care coverage, which is an
increasing proportion of state’s budgets (Waite 2004). These programs specifically
provide benefits to the elderly, enabling the convergence of health inequalities in old age.
Using social policies to explain converging health inequalities over the life course
is a macro-level explanation of the SES-health gradient. Typically, explanations of the
gradient are micro-level in nature, associated with personal factors such as education,
income, job status, stress, and lifestyle behaviors. Ecological explanations are less
common, but not less important. Blane (1999) argues that social policies take account of
life course influences. For instance, critical social transitions—such as entering the age
group of 65 and above—identify at-risk individuals who are likely to require frequent
welfare, health, and social support. “Effective policy interventions are able to prevent the
accumulation of further disadvantage from past damage, and set people on a more
advantaged life trajectory” (Blane 1999: 77). So, disadvantaged people may finally gain
some advantages in old age through social policy, which has the potential to affect the
trajectory of health advantages and disadvantages. Blane (1999) also indicates that the
most crucial stages of life in which social policies effect people are late middle and early
old age, simply because of their impact on health and welfare expenditures. In sum,
social policies serve an important role in the convergence-divergence debate over SES
and health inequalities. Most likely policies, such as Social Security, Medicaid, and
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Medicare, have important life course effects on the health-education relationship more so
in the U.S. than in Europe, where health insurance is available throughout the life course.

Proximity of Education
Proximity of education refers to the distance between a person’s current age and
the age at which their education was completed (Ross and Wu 1996). Individuals in
closer proximity to the completion of school are, in theory, expected to experience a
stronger effect of schooling on their health. In concert, people who completed their
education in their distant past are much less likely to feel any health effects because of
their education due to its lack of recency. Typically, people in their twenties and thirties
have finished school more recently than those who are in their forties, fifties, and sixties,
so the effect of education on health may be more powerful for people at younger ages.
As people age, the effect of schooling on any life outcome may diminish compared to
other predictors, which become more prevalent in their lives (Ross and Wu 1996).
According to the proximity of education approach, the effects of education on
health can only be detected during early adulthood. Once people enter the job market,
occupation and income are more pertinent than education, making the effect of education
on health status confounding, or at least much more complex (Ross and Wu 1996). The
advantages of education are abundant, including a greater likelihood of engaging in
healthy lifestyle behaviors, building human capital, having supportive relationships, and
having a sense of personal control in many facets of your life (Ross and Mirowsky 1999),
but as people distance themselves from the completion of their education they may have
opportunities to accumulate these positive resources through their jobs or alternative
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arenas (Ross and Wu 1996). Others may lose the advantages that education has provided
them, or may never benefit from them at all (Ross and Wu 1996). For instance, an
individual may not use their education to place them in advantaged position in the labor
market, which would allow them greater access to health insurance. So, due to a variety
of factors, the advantages schooling has on health dwindle as time passes; thus, as people
age into later stages of their lives, the SES gap in health converges (Ross and Wu 1996).

Exposure to Risk Factors
Low socioeconomic groups have higher mortality (Hummer, Rogers, and
Eberstein 1998), morbidity (Link and Phelan 1995), and disability (Molla, Madans, and
Wagener 2004) than high socioeconomic groups (House, Kessler, and Herzog 1990;
Kitagawa and Hauser 1973) due to unhealthy lifestyle choices such as alcohol use and
smoking, unstable working conditions characterized by high stress levels and job
insecurity, low levels of social support and networks, little sense of control, and exposure
to physical and environmental hazards (Mirowsky and Ross 1989; Mirowsky 1999;
Rogers, Hummer and Nam 2000; Mirowsky and Ross 2003). Interestingly, little
literature exists on how exposure to these risk factors affects individuals as they age.
That is, at what point do health inequalities associated with risk factors between
socioeconomic groups peak? Do socioeconomic-based health inequalities rooted in
health behaviors converge or diverge in old age? House, Kessler, and Herzog (1990)
investigate the issue of convergence/divergence of socioeconomic-based health
inequalities and risk factors, arguing that the impact of risk factors on health should be
the greatest in middle and early ages. These risks are greatest during middle and early
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old age because smoking, drinking, exposure to harmful conditions, and other factors
have had years to take effect on an individual and manifest their harmful consequences at
this later stage in life. While this maximum level of inequality is likely to exist between
the ages of 35 and 65, it reduces after age 65 due to U.S. government assistance and a
reduction of harmful exposures at this stage in life (House, Kessler and Herzog 1990). It
is less common for elderly people to drink, smoke, or engage in risky behaviors as
younger people do; also, harmful work conditions are no longer in effect due to
retirement in old age (House, Kessler and Herzog 1990). Eliminating exposures in old
age may also have an additive positive effect on health. That is, reducing exposure to
risk factors in old age benefits health because the elderly are more susceptible to these
things in old age (House et al. 1994). By eliminating dangerous risk factors, the health
status of the elderly can potentially get much better.
Education and income are closely related to the amount of exposure one has to
social, psychological, and physical risk factors. Less-educated people have a greater
propensity to work in an environment characterized by more demanding physical labor,
greater stress due to lower job security, unsafe working conditions, longer hours, and a
variety of other taxing conditions (Ross and Mirowsky 1999). The accumulation of these
factors leads to heightened levels of health inequality between members of different
socioeconomic groups (Molla, Madans, and Wagener 2004). Where these levels of
inequality are smallest and where they are greatest is yet to be determined, although
evidence exists that they do not continue throughout the entire life span (Johnson 2000).
Theories of converging inequality take four different approaches: selective
survival, social policy, proximity to education, and exposure to risk factors. Each of
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these four areas has been used as an approach in current literature to explain unique and
specific ways in which the socioeconomic gradient in health is minimized in time. The
selective survival (Beckett 2000; Johnson 2000; Elo and Preston 1994) and social policy
(Waite 2004; Blane 1999; House, Kessler, and Herzog 1990) explanations are more
recent explications. The selective survival explanation is also commonly used in
literature on the racial mortality crossover in the U.S. (Johnson 2000; Preston et al. 1996;
Mutchler and Burr 1991). Alternatively, at least one theory of diverging inequality has
also recently received a great deal of attention in the literature.

Diverging Inequality
While a handful of hypotheses explain how health inequalities across education
strata converge in old age, only one major hypothesis on diverging inequality is prevalent
in the literature: the cumulative advantage hypothesis. The cumulative advantage
hypothesis was initially used primarily in stratification research and was first introduced
by Derek de Solla Price (1965) and Robert K. Merton (1968). The theory states “the rich
get richer at a rate that makes the poor become relatively poorer” (Merton 1968: 57). In
other words, as an individual gains an advantage in some aspect of life, they are better
able to gain further advantages once the first one is achieved. Those who fail to gain this
advantage then become less likely to achieve additional gains at later points in life. Thus,
the distance between the advantaged individuals and disadvantaged individuals increases
over time. The cumulative advantage hypothesis is used regularly in current research and
has evolved into a hypothesis to view topics in sociological, demographic, and
epidemiological research.
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Origins of the Cumulative Advantage Hypothesis
The roots of the cumulative advantage hypothesis are far different from its current
applications. Derek de Solla Price (1965) used the cumulative advantage hypothesis to
track a network of scientific papers over decades of published manuscripts. De la Solla
Price (1965) detailed the percentage of articles that are cited a large number of times in a
given year, the percentage that do not get cited in a given year, and everything in
between. He discovered that: “More work is urgently needed on the problem of
determining whether there is a probability that the more a paper is cited the more likely it
is to be cited thereafter” (Price 1965: 512). Price used this framework to explain ways in
which some published articles become “classics” and others become an afterthought. As
manuscripts are set on these tracks, the distance between them quickly becomes greater,
regarding the number of times each is cited in another work.
Merton (1968) followed Price in his analysis of the “Matthew Effect.” Merton
uses Nobel laureates in the U.S. to investigate complex psychosocial processes that
determine the distribution of rewards in science and the communication system of science
(Merton 1968). A laureate in physics, speaking on the manner in which scientists are
awarded honors noted: “The world is peculiar in this matter of how it gives credit…It
tends to give credit to the already famous people” (Merton 1968: 57). Regarding the
communication of science, or the introduction of new findings, the “Matthew Effect”
states that a new finding is more accepted and visible to the scientific community if an
established and recognizable name is attached to the finding (Merton 1968).
Since the development of the cumulative advantage hypothesis in the 1960’s,
other work has investigated its applicability to inequality in the sciences, similar to the
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work of Merton (1968). Longitudinal analyses support the idea that productivity
inequality and the level of recognition among a cohort of scientists have increased as they
age (Allison and Stewart 1974). Other findings show that inequality among scientists is
observed in the number of publications accepted within cohorts of chemists and
biochemists (Allison, Krauze, and Long 1982). Clearly, in a professional and academic
setting, scholars who are set on a more prestigious path early in their careers tend to
accumulate accolades throughout their career at a much higher rate than scientists who do
not experience such advantages.

Contemporary Use of the Cumulative Advantage Hypothesis
Ross and Wu (1996) use the cumulative advantage hypothesis to investigate how
the education-based gap in health varies with age. The authors use education as their
SES indicator because it is “causally prior to occupation and income, it is universal to all
adults, and it is stable throughout life after young adulthood” (1996: 105). Ross and Wu
(1996) predict a diverging SES gap in health with age using two national probability
samples, the first example of the cumulative advantage hypothesis being used as a
framework for health research. Ross and Wu (1996) use a cross-section of the population
to test the interaction between education and age in multiple regression analysis, looking
for positive associations between the two variables across successive age groups. They
then test whether education slows the decline in health over time using regression
analysis. Last, a test of diverging health advantages among income groups by age was
conducted using household income mediating factor to explain the age-based effect of
education on health (Ross and Wu 1996).
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In the Work, Family, and Well-Being survey three continuous measures of health
are used: physical functioning, self-reported health, and physical well-being. Education
is measured as an ordinal variable grouping together years of education into hierarchical
categories (Ross and Wu 1996). The gap in physical functioning and physical well-being
across different levels of education increases with age, while the gap among respondents
with different levels of education remains constant across each age group for selfreported health (Ross and Wu 1996). So, the authors’ hypothesis of diverging health
status with age among members of different education groups is supported. Education
has positive effects on health and continues to do so throughout the life course. Ross and
Wu’s (1996) work also provides evidence that the education-health relationship is
divergent, rather than convergent, supporting the cumulative advantage hypothesis.
Pampel and Rogers (2004) use the cumulative advantage hypothesis as a
framework for health research in their analysis of socioeconomic status, smoking, and
health. They posit two outcomes in this three-dimensional relationship. First, high SES
group members may be harmed more by smoking because low SES group members
already experience substantial health risks due to limited resources; therefore, smoking
may not be as large a detriment to the health of low status group members as compared to
high status group members (Pampel and Rogers 2004). In other words, high status group
members are harmed more by unhealthy behaviors because they have the most to lose
from these unhealthy lifestyle choices, based on their previously favorable health status.
Second, low SES group members may be harmed more by smoking because poor
lifestyle choices exacerbate their already existing health problems (Pampel and Rogers
2004). High status group members are more able to overcome unhealthy lifestyle choices
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because they have the resources and conditions to be able to do so. In this sense, low
status group members experience a cumulative or multiplicative effect of unhealthy
behaviors on their already existing unfavorable health conditions.
For the ascribed, or socio-demographic models (gender, race, and ethnicity), all
three health outcome measures favor the additive model (Pampel and Rogers 2004).
Regarding the achieved status models, the results for self-rated ill health and morbidity
show that smoking causes more harm to the health of low status group members than
high status group members, favoring the cumulative model. The results for the achieved
status models using mortality as a health indicator also support the additive model
(Pampel and Rogers 2004). Similar to the work of Ross and Wu (1996), evidence
supports the cumulative advantage hypothesis, suggesting that the health differences
between the advantaged groups and the disadvantaged groups in society widen with age.
Further evidence supporting the cumulative advantage hypothesis is seen in that
people of low SES experience bad social circumstances and conditions throughout their
lifetime; therefore, a healthy lifestyle makes little difference (Blaxter 1990). In this
sense, lifestyle choices only become a primary determinant of one’s overall health when
other conditions – such as occupation and economic conditions – are already favorable.
Cumulative effects of lifestyle on health outcomes operate differently for high
socioeconomic groups than for low socioeconomic groups. “Unhealthy behavior does
not reinforce disadvantage to the same extent as healthy behavior increases advantage”
(Blaxter 1990: 233). Thus, cumulative advantage theory can only work in the positive
direction. In this sense, the rich get richer. On the other hand, while poor lifestyle
choices may hurt low socioeconomic groups to some extent, it does not do so to the same
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extent that good lifestyle choices aid the high socioeconomic groups. The negative
effects do not accumulate as quickly as the positive effects due to external factors.
Not all research supports the cumulative advantage hypothesis. House et al.
(1990) find that socioeconomic disparities in health occur throughout the life course until
about the age of 75, when the problem of differential health status and functional
impairments are no longer due to socioeconomic status. A possible explanation as to
why the socioeconomic-based health differences are reduced in old age is biology (House
et al. 1990). That is, the human life span is relatively fixed somewhere between 85 (Fries
1980) to 115 years (Boucekkine and de la Croix 2002; Fries and Crapo 1981) and as a
result socially-based health disparities are no longer detectable because biological forces
are stronger determinants of disparities.
Other research (Maddox and Clark 1992) finds inconclusive evidence to support
the cumulative advantage hypothesis when examining age-trajectories of functional
impairment using a longitudinal panel of older adults. The primary determinants of age
trajectories in breakdowns of functional daily living are a result of differences in
education. Statistical analysis across four educational categories suggests that the health
gap between each education group remains constant across the life course (Maddox and
Clark 1992). These results contribute to the convergence-divergence debate in a new
way by indicating that the relationship between health and SES does neither; instead, it
remains steady over time.
To summarize the cumulative advantage literature from earlier studies (1990s),
the debate between divergence and convergence in the SES and health gradient remains
unsolved:
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“Some research finds evidence of divergence over most of the life course
followed by convergence among the elderly; some finds just divergence;
and some finds neither divergence nor convergence with age” (Ross and
Wu 1996: 108).
Recent research on cumulative advantage uses longitudinal data analysis to test
the hypothesis (Willson, Shuey, and Elder 2007; Dannefer 2003). Dannefer (2003)
asserts that the cumulative advantage hypothesis is inherently related to the passage of
time; because of this implicit assumption, the best method to empirically test a research
question based on the cumulative advantage hypothesis is to use longitudinal techniques.
Recent articles—outlined next—examine SES-based health inequalities by cohort from a
longitudinal perspective.

Health Disparities and Age, Period and Cohort Effects
A sufficient amount of evidence exists supporting both convergence and
divergence hypotheses, but clearly there is no consensus. The nature of the education and
health gradient may be dependent on age, period, and cohort effects. That is, important
differences across each of these groups may better explain educational differences across
socioeconomic classifications over time. A handful of articles explore the differential
effects of age, period, and cohort in the education based gradient of health disparities.
The earliest, Lauderdale (2001) examines how cohort and period effects explain the agerelated nature of the education and mortality association. In cross-sectional research,
cohort influences the age effects in this relationship (Lauderdale 2001).
Lauderdale (2001) uses unweighted public use micro-data samples from the
Census to follow six sequential 10-year birth cohorts (1895-1905, 1905-1915, 1915-1925,
1925-1935, 1935-1945 and 1945-1955) over a 30 year period (1960-1990). Survival
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ratios were calculated by modeling the relative proportion of a cohort in each education
category as the cohort ages (Lauderdale 2001). The youngest members of the earliest
cohort (1895-1905) would be 85 years old in the 1990 Census. The 1945-1955 cohort
enters the study during the 1980 Census because the average age is 30, qualifying them
for entry into analysis. Recoded IPUMS education variables were categorized as:
elementary education (0-8), some high school (9-11), high school completion (12), and
postsecondary education (13+) (Lauderdale 2001).
Estimated survival methods were used to distinguish age, period, and cohort
effects in the education-mortality association, testing survival for persons in each of the
four education categories for each of the three 10-year time intervals, 1969-1970, 19701980, and 1980-1990 (Lauderdale 2001). Comparing persons of different ages over a 10year interval, period effects by analyzing different cohorts at the same ages, and age
effects by following birth cohorts over 30 years, Lauderdale (2001) reports that
education-survival link increases across each successive cohort and that education
differences on survival increase with age within each cohort. Two important conclusions
are drawn from this study: first, education has become more important to survival in
more recent years than it was in the earlier part of the 20th Century, and, second, the
cumulative advantage hypothesis is supported because of the diverging nature of the
relationship between education and survival.
More recently, Lynch (2003) examines how cohort structures the influence of
education on life course health trajectories. Unlike many other publications, Lynch
considers whether the effect of education on health changes across cohort and time
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period. Because the mortality and education structures have both changed dramatically
in the U.S., so too may the link between education and health and its mediating factors.
“Education plays a more important role in assigning individuals to
positions in the labor market. Thus, education may be more relevant to
health among younger cohorts because of its greater ability to produce
inequality in occupation, income, and, inevitably, access to health care,
exposure to occupational hazards, and so forth” (Lynch 2003: 311).
Although evidence suggests that health diverges between advantaged and disadvantaged
groups across the life course, Lynch (2003) argues that the structure and distribution of
education, health, and mortality has changed over the past few decades, and thus, the
relationship between these variables has changed as well.
Lynch (2003) incorporates many factors as crucial predictors of SES-based health
disparities, including divergence (cumulative advantage theory) and convergence (age-asleveler hypothesis), as well as the differential effects of age, period and cohort processes
on health, providing a compelling review of why health gaps get larger over time. First,
factors that influence the education and health relationship take many years to manifest
into adverse consequences on the individual, such as smoking; second, most young
people are healthy, so variation in health between individuals is more likely to be
detected at older ages; and, third, education is a reflection of social capital, which also
has built-in advantages leading to a particular quality and quantity of life (Lynch 2003).
Lynch uses basic regression analysis and random effects models on two national
datasets (the National Health Interview Survey and the National Health and Nutrition
Interview Survey) to test four research questions: 1) does the effect of education increase
with age, as suggested by cumulative advantage hypothesis, 2) does the life course/age
pattern in the education and health relationship support the “age-as-leveler hypothesis”
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after midlife, 3) does the effect of education increase across birth cohort and 4) does the
age pattern in the education-health relationship become attenuated if the cohort pattern is
ignored/is the cohort pattern attenuated if the life course pattern is ignored?
Lynch (2003) found that the effect of education strengthens across age, that this
pattern is becoming stronger across cohorts and that these patterns are suppressed when
either effect is ignored. In other words, having an education benefits your health over the
span of your life and continues to benefit health the older you get. This effect is getting
stronger with each successive birth cohort. This could be explained by the increasing
levels of inequality in American society; so, those who are educated will continue to
experience benefits in health throughout their life, compared to their uneducated
counterparts. Therefore, Lynch offers strong evidence that the “haves” will continue to
separate themselves from the “have nots” in the U.S.
As a follow-up to the 2003 study, Lynch (2006) detailed the role of income in
explaining life course and cohort variation in the education health relationship. Using
structural equation modeling on data from the 1972-2001 National Health Interview
Surveys, Lynch (2006) concluded that the direct relationship between education and
health is weakening across cohorts but the indirect effect of education is strengthening
across cohorts when examining income as a mediating factor (Lynch 2006).
Willson, Shuey, and Elder (2007) examine cumulative advantage processes as a
mechanism of inequality throughout the life course using data from the Panel Study of
Income Dynamics. More specifically, they investigate whether the accumulation of
economic resources over a period of time results in health advantages over those without
access to such resources by implementing growth curve models and hierarchical linear
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models applied to longitudinal data. Time and context, as measured by birth cohorts, are
implemented in this analysis (Willson, Shuey, and Elder 2007). Findings show that
without controlling for cohort socioeconomic-based health disparities converge as people
age. After adjusting for cohort, it is concluded that the population of those surviving to
older ages become similar for members across disparate SES groups (Willson, Shuey,
and Elder 2007), reinforcing Lynch’s (2003) finding that the effect is suppressed when
either of the age or cohort factors is ignored.
Most recently, in 2008, Liu and Hummer examined educational differences in
self-rated health in the U.S. using National Health Interview Survey data. Using logistic
regression models, 22 years of repeated cross-sectional data find period and age effects in
the life course education and health relationship. Results support the cumulative
advantage hypothesis, or diverging health disparities, for middle aged and older adults,
but the health disparity is relatively stable for younger adults (Liu and Hummer 2008).
Similar to Lynch (2003) and Willson, Shuey, and Elder’s (2007) work, this
dissertation seeks to analyze the education and health relationship over time and
disentangle age, period, and cohort effects within this relationship. I hypothesize that the
link between education and health has weakened over time but that there is a positive
benefit on health as a person ages through the life course. Hypotheses regarding cohort
suggest that the level of educational attainment necessary to predict health increases as
cohorts progress through society. In other words, age, period, and cohort significantly
mediate the relationship between education and health. That is, being a member of a
specific birth cohort, being of a particular age, and/or being born during a particular time
period all add different dimensions to the education and health relationship.
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So, this research extends Lynch’s (2003) work by simulating the Lynch analysis
using a triangulation of research methods with a panel dataset to follow a true cohort of
respondents over time and test the issue from a longitudinal perspective, which also
addresses a substantial difference from the Liu and Hummer (2008) article. This research
extends the work of Willson, Shuey, and Elder (2007) by analyzing historically specific
birth cohorts and varying degrees of educational attainment in their effects on self-rated
health. Because the extant literature on SES-based health disparities is inconclusive in its
findings, it is important to explore this relationship using various frameworks, datasets,
methods, and variables. This dissertation is a combination of new and old. It simulates a
method used in Lynch’s (2003) work, but it frames the cohort-specific health disparities
issue in a new way using self-rated health of cohorts never before analyzed as the
dependent variable, along with a new way of conceptualizing the main independent
variable, education, as three categorically different degrees of education and how they
vary by age, period and cohort in the ability to significantly predict health. In an area
where findings are not robust, each new way of assessing the same core idea contributes
to answering a question that has been historically difficult to answer to date.
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CHAPTER III
DATA AND METHODOLOGY

The three analyses used here—rooted in previous literature—are designed to
untangle the differential effects of age, period, and cohort in the education-health
relationship. First, a descriptive analysis detailing the percent of respondents that fall
into particular categories for self-reported health and education is analyzed by time
period, age group, and birth cohort. Second, a replication of Lynch’s (2003)
methodology using weighted ordinal logistic regression analysis to disentangle age and
period effects is conducted, using a cross-sectional method and a longitudinal method.
Lynch uses data from the NHIS and the NHANES; in this component of the research, his
methodologies are tested using the Panel Study of Income Dynamics (PSID). The third
set of analyses tests for cohort effects in the education and health relationship. Weighted
least squares regression analysis—to control for skewness in the dependent variable
across cohorts—is used to test various measures of education on self-rated health for
three distinct American cohorts: pre-baby boomers, baby boomers, and post-baby
boomers.
DATA
The Panel Study of Income Dynamics (PSID), which was founded to study
poverty and the effect that the War on Poverty had on economic well-being (PSID
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2009b), is used for all analyses. Through the success of findings in its designated area, as
well as other findings regarding the impact of family structure and divorce on economic
outcomes and unemployment, the PSID expanded its data collection to cover a more
comprehensive set of issues. As a result, the PSID is a nationally representative
longitudinal survey of U.S. individuals and families (men, women, and children),
emphasizing primarily economic and demographic behavior, but encompassing a broader
range of sociological, psychological, and health measures as well (PSID 2009b). The
original sample followed approximately 4,800 families in 1968 and has expanded to over
8,000 families (PSID 2009b), largely due to low attrition and success in following young
family members over time as they form their own families. Several thousand families
have been interviewed over a period of almost 40 years and more than 65,000 individuals
have participated in the study, many for a large portion of their lives.
The PSID originated in 1968 as two independent samples: a cross-sectional
national sample and an over sample of low-income families that is also nationally
representative (PSID 2009b). The core sample of PSID data is a combination of these
two samples. From 1968 to 1996, data was collected via interviews from families in the
core sample. Although many members no longer lived in the same household as they did
in the original sample, they continued to be in the study. Similarly, individuals who were
children in the early years of the PSID have now grown to have their own spouse and
children, all of whom are included. In 2005, the overall response rate for completed
interviews reached 94.6%. The average interview length was approximately 73 minutes.
Clearly, respondents generally stay in the survey throughout each wave of the PSID, due
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in some measure to the $60 incentive that is typically received within 48 hours
(McGonagle and Schoeni 2006).
In 1997, the PSID data collection was reduced from annual to biennial collection
and the core sample was reduced due to funding limitations. Also, the demographic
make-up of the U.S. population has changed dramatically since the inception of the
PSID; so, immigrant families from Asia and Latin America were incorporated into the
study to provide a better representation of the U.S. population (PSID 2009b).

Dependent Variable
The dependent variable used in this study is self-rated general health status of the
head of household. The variable is measured on a five-point scale, from poor to excellent
health in order of the lowest value to the highest. The format of the question throughout
all waves of the PSID is: “Would you say your health in general is excellent, very good,
good, fair, or poor?” This question is asked annually from 1984-1996, and biennially
from 1997-2005. Health related questions were generally not asked in the PSID until the
1980’s, as the survey continued to expand its subject matter and introduce supplemental
data on various specific topics throughout the years. For each of the years in which
general health status is asked, the family members providing data are the head of
household and wife. General health status is not reported for children. Using this general
health indicator as the dependent variable allows for an examination of adult health over
time. An advantage of the PSID is that the health of the same respondents over time is
measured, rather than measuring different respondents in each wave. This allows for
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direct causal inferences to be made in the relationship between education and health
covering two decades for a large, representative group of Americans.
Self-rated general health status is used as the dependent variable in three ways.
First, to explore period changes in health, the overall health status of the sample
population is assessed as an ordinal measure with regard to education at three time
points:2 1985, 1995, and 2005. Second, the self-rated health status of respondents is
measured as an ordinal variable with regard to the interaction of age and education,
highlighting potential age effects in the education and health relationship. Third, the
overall health status, measured as a continuous variable, of three distinct birth cohorts is
used to assess cohort specific effects of education on health.

Independent Variables
The primary independent variable in this study—education—is assessed using
three separate measures in the study: high school, some college, and college degree.
These measures are asked as three separate questions in the survey, and each question is
asked throughout all waves of the PSID (PSID 1988, 2007, 2008). The survey questions
are: (1) “Did you receive a high school diploma?”, (2) “Did you attend college?”, and (3)
“Did you receive a college degree?” In the regression analyses, the three education
indicators are structured as mutually exclusive categories where each respondent is
classified into only one possible category of educational achievement and they are
compared in reference to all respondents with less education. Respondents included in
the high school category are those who have received a high school diploma only
2

The use of three time periods is a product of years in which data is available. Health and education
questions are asked from 1985-2005, but the data is collected annually only through 1997. From 1998current, the PSID is collected on a biennial basis, therefore restricting the data points in this study.
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(compared to those with less than a high school education). Respondents included in the
some college category have attended college but not received a college degree (compared
to those that never attended college whether they completed high school or not). Finally,
respondents in the college degree category have received a college degree (compared to
those who never graduated from college).3
The PSID asks a variety of education based questions, including number of
children attending school, parental expectations for years of schooling, number of grades
completed, name of college, and many others. The years in which these questions are
asked vary and some are directed towards the head of the family, or their spouse and
children. To match the data on education to that of respondents’ health, it is essential to
use a survey question that is asked in the same years that self-rated health is asked in the
survey. As a result, this study uses three separate PSID questions that ask whether or not
the respondent has completed high school, attended college, or received a college degree.
The questions introduced as the independent variable, education, covers the time
period 1985-2007. Data is linked by respondent (head of household), combining
individual-level data for education and health at each data point in the study. Because the
PSID is collected as panel data, analyses can explore the nature of the effect of education
on one’s health over time, the most significant advantage of panel data. Many studies
follow a synthetic cohort of individuals over time, or conduct research on repeated crosssections of data, and make inferences as to how a relationship changes over time. The
present study follows an actual cohort over time and thus can make definitive statements

3

Respondents with less than a high school education were not included as a fourth category because it
reduces the size of each education-specific sample reducing the validity and reliability of the regression
analyses.
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and conclusions as to the nature of the education and health relationship over a period of
twenty years.

Control Variables
Many factors potentially mediate the relationship between education and health.
Education, for example, is associated with occupation and income (Adler and Newman
2002, Schnittker 2004). The number of years of education an individual possesses, the
quality of their education, as well as the prestige of their educational institution all factor
into the type of job one can obtain and their level of compensation. Naturally, occupation
and income are strong determinants of health status and health outcomes because they
can either expose people to or protect people from harmful and dangerous working
conditions, manual labor, stressful work, and financial situations, access to health
insurance and physicians, and many other factors that directly and indirectly effect health
(Lynch 2003; Ross and Mirowsky 1999; Ross and Wu 1996).
In the PSID, occupation is consistently asked as an open-ended question: “What
was your occupation?”. In terms of measuring occupational prestige, the Nam-PowersTerrie Occupational Status Codes (Powers and Seltzer 1998; Terrie and Nam 1994) are
used to classify occupation in this study. This classification represents the standing of a
specific occupation in the broad scheme of all occupations based on samples from each
decennial census (Powers and Seltzer 1998).
Income, on the other hand, is measured in terms of total taxable income per year
for household head and spouse (PSID 2009c), including income from assets, earnings and
net profit from a farm or business in dollars (PSID 2009c). A small number of
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respondents report a negative value, i.e. income loss for that year. These values have
been recoded to equal zero income.4 Also, in each wave there are exceptionally large
amounts of taxable income that are considered outliers and capped.5
In addition to the importance of occupation and income, many other factors must
be considered. The most basic demographic characteristics of age, sex, and race
influence opportunities to earn an education, the quality of school attended and temporal
exposure to an education (the recency effect of education) (Dannefer 2003; Beckett 2000;
Ross and Wu 1995). In the PSID, basic descriptive information on age and sex is
collected for all members of a household, including the head of household, wife and
children when present. Race is recorded as “White,” “Black,” “Native American,”
“Asian/Pacific Islander,” “Latino,” “Color Other than Black or White,” and “Other.”
Earlier versions of the survey, specifically the 1987 wave, include “Latino” in the
“Other” category. Each of these measures is included in the study; age as a continuous
variable, sex as a dummy measure (male=1; female=0), and race as a dummy variable
(white=1; other=0).
Data for head of household is used in the analyses. This information is present in
each PSID family-level dataset,6 along with two important variables serving as unique
identifiers (PSID 1985, 1995, 2005). These are the person number and family number

4

In 1985 there are 12 cases recoded to a taxable income of $0, in 1995 there are 9 cases and in 2005 there
are 6 cases recoded to $0.

5

In the 1985 dataset, there are five respondents reporting greater than $300,000 of taxable income per year.
These cases are considered outliers and recoded to a value of $299,999.00. In the 1995 dataset, there are
five cases considered outliers and recoded to a value of $499,999.00. In the 2005 dataset, four respondents
report in excess of $1 million of taxable income; each of these cases is recoded to $999,999.00.
6

The PSID individual-level dataset was not used because there are fewer variables available. Key
educational information used in this analysis was not available in the individual-level dataset.
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(sometimes termed sequence number) that represent the head of household or spouse in
each time period (PSID 1985, 1995, 2005). For each sample used in this analysis,
demographic, socioeconomic, education, and health information is collected for each
survey respondent on an individual-level as well as family-level. The person number and
family number can be concatenated creating a unique identifier to locate the same
individuals over multiple waves of PSID data. This method was used to identify
respondents present in the 1985, 1995, and 2005 waves of data to construct the sample
used in method 3 (cohort analysis).
Another important demographic factor effecting health is marital status. A
considerable health advantage exists among married couples compared to their nonmarried counterparts (Rogers, Hummer and Nam 2000). Marital status is recorded as
“Married,” “Widowed,” “Separated,” “Divorced,” and “Never Married.” This variable is
included in regression equations as a dummy variables with not married being the
reference category (married=1; not married=0).
Region of residence is also shown to influence health (James and Cossman 2006).
There are regional-specific behaviors, lifestyles, and diets that influence the health status
and health outcomes of an individual. Considering diet, certain foods are important parts
of a regular diet in specific geographic areas. For instance, barbeque and fried foods are
commonly associated with the South; and fish and other seafood are associated more with
coastal areas of the U.S. than inland states. Behavior and lifestyle is also associated with
health and is shown to vary by region (Rogers, Hummer and Nam 2000). For instance,
rural areas are associated with more deaths due to injuries and accidents than are urban
areas (Rogers, Hummer, and Nam 2000).
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The Beale-Ross Rural Urban Continuum Codes for residence are used to
determine the rurality/urbanicity in which respondents currently live (Economic Research
Service 2007). The codes are based on matches to FIPS state and county codes. Codes
in the PSID are increased by a value of 1, meaning that a designation of 0 in the original
Beale-Ross codes corresponds to a 1 in the PSID data (PSID 2009c). The 1985 BealeRoss codes correspond to the 1980 Census, the 1995 codes correspond to the 1990
Census and the 2005 codes correspond to the 2000 Census. Metropolitan status and
adjacency is announced by the Office of Management and Budget after each Census
when the population criteria are applied to results of the Census (PSID 2009c). The
Ross-Beale codes are measured on a scale ranging from 1-10, with the meaning of each
code described in Table 2 (PSID 2009c). Rural/urban region of residence is included in
the study as a dummy variable where urban=1 (Ross-Beale codes 1-4) and rural=0 (RossBeale codes 5-10). Geographic region of residence is also considered an important
independent variable in health related research (James and Cossman 2006), for similar
reasons as indicated for the rural-urban measure. A common way of measuring
geographic region is by classifying the county in which a person resides to that county’s
respective Census region classification. In the PSID, there are four categories of
geographic region of residence: South, West, Northeast, and Midwest. In this study, a
dummy variable is calculated as: South=1, all other regions=0.
Finally, three different measures of the interaction of age and education are
included in the study. These are: age*high school, age*some college, and age*college
degree. The interactions of age and education are used to assess how education affects
health as age increases. These variables are calculated by centering the continuous
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variable age and multiplying centered age by each education dummy variable for each of
the three waves of data (1985, 1995, and 2005), as well as for the longitudinal dataset that
includes respondents present in all three waves.
Table 2. Ross-Beale Rural Urban Continuum Codes
Code

Description

1
2
3
4
5
6
7
8
9
10

Central counties of metropolitan areas of 1 million population or more
Fringe counties of metropolitan areas of 1 million population or more
Counties in metropolitan areas of 250 thousand to 1 million population
Counties in metropolitan areas of less than 250 thousand population
Urban population of 20,000 or more, adjacent to metropolitan area
Urban population of 20,000 or more, not adjacent to a metropolitan area
Urban population of less than 20,000, adjacent to a metropolitan area
Urban population of less than 20,000, not adjacent to a metropolitan area
Completely rural, adjacent to a metropolitan area
Completely rural, not adjacent to a metropolitan area

METHODS
Three methods are used to test the research questions. First, a weighted
descriptive analysis compares percentages of the two primary variables of interest, selfreported health, and education. Percentages are compared over three time periods, 1985,
1995 and 2005, by year, age, and birth cohort. This is a descriptive method used to
assess the degree of change in education and health over time, age groups, and between
cohorts. Second, a replication of Lynch’s (2003) methodology disentangling age and
period effects using weighted ordinal logistic regression analysis is conducted. This
method uses a cross-section of data and longitudinal data, both from the PSID. Last,
weighted least squares regression analysis is used to examine cohort effects in the
education and health relationship. When using the PSID it is common to weight the data
to make it more nationally representative (Handcock, Rendall, and Cheadle 2005; Case,
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Lin, and McLanahan 2003; Mayer 2002), thus the data are weighted for both descriptive
and causal analysis in the dissertation (PSID 2009a). Each statistical method is outlined
in detail below.

Research Method 1
The initial method of inquiry into the education-health relationship is a
descriptive decomposition of weighted percentages of self-reported health status and
education by year, age group, and birth cohort to assess the prevalence of good health
(Alwin 2003; Alwin and Scott 1996). This provides an assessment of the unique
influences of age, period, and cohort; three factors lacking concrete evidence as to how
they affect the education-health relationship (Alwin 2003; Glenn 2003; Rodgers 1982).
Rodgers (1982) provides a brief summary of the differences between age, period,
and cohort effects. There are numerous of studies on the biological, psychological, and
sociological effects of aging (Rodgers 1982), supporting the importance of age effects
across several disciplines. An investigation into age effects explores the relationship
between education and health with respect to specific age groups, i.e. between young and
old (Rodgers 1982). Individuals who are born in different years experience different
events during their childhood and development (Rodgers 1982), representing a period
effect. Birth cohorts frequently differ in their demographic composition which
contributes to varying experiences and outcomes (Rodgers 1982), representing a cohort
effect. Members of birth cohorts are studied over time to explore potential generational
differences in the link between education and health, which may have changed over time
as different levels of education provide varying amounts of resources that can be used to
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achieve and maintain optimal health. The various conditions different cohorts experience
may influence the education and health relationship in different ways. For instance, if
economic conditions during a specific era create large quantities of jobs this may
influence the prevalence of individuals seeking a college education, thereby making a
college education less important for access to society’s resources that contribute to good
health. Last, period effects uncover changes in the association between education and
health concerned entirely with the passage of time. This is important because both health
and education are subject to change over time, as are all other social conditions. Specific
characteristics of each time period may influence or change the dynamic between these
two variables, such as the importance of gaining a college degree to obtain a good quality
and reliable health insurance plan for an individual and their family. Another period
explanation is that the diffusion of information in recent time periods may reduce the
importance of education for good health because information is more readily available in
today’s social world (Phelps 1992).
Method 1 disaggregates the weighted percentage of respondents with a high
school diploma only, some college, and college degree and those in good health by age
group, cohort, and year. As previously mentioned, self-reported health is measured on a
five-point scale: “excellent,” “very good,” “good,” “fair,” and “poor.” Responses of
excellent and very good are collapsed into a “good health” category comprised of
respondents answering one of these two choices. The health data is dichotomized into
these two categories to summarize the variable and to provide a sufficient sample size in
each of the two categories (Haas 2006, Frankenberg and Jones 2004). The education
variable is asked simply as a “yes” or “no” response concerning whether the respondent
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has a high school diploma, attended some college, or received a college degree.
Respondents answering “yes” to these questions are included in Method 1, and they
remain mutually exclusive categories, i.e. those who are college graduates are not
included in the group of high school graduates. A percentage of total respondents who
fall into the “good health” category are calculated, as well as that for respondents who
have answered “yes” to each pertinent education category. Manipulating the survey data
in this manner allows for particular breakdowns of these percentages by year (period),
age group, and birth cohort. A detailed description of the findings is included in Chapter
4 of the dissertation.
The descriptive analysis technique is necessary to make inferences into age,
period, and cohort effects of both education and health over time. The percent of
respondents in good health and with a particular level of education is reported by 10-year
age groups and by year, which also allows for tracking specific birth cohorts across time.
These categorizations of respondents are used to identify potential differences in
education and health by age, period and cohort that may be important in a causal analysis.

Research Method 2
The second methodological procedure tests for causality between education and
health via regression analysis. Although the focus of this research centers on age, period
and cohort effects in the link between education and health, a measure for all three cannot
be included in the regression analysis due to confounding effects between the three
measures, i.e. multicollinearity problems (Mason et al. 1973, Rodgers 1982).
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Weighted ordinal logistic regression is conducted using self-reported health as the
dependent variable in a cross-sectional and longitudinal analysis. The dependent variable
is treated as a 5-category ordinal variable. The primary independent variable in this study
is education, measured in three ways: respondents who have received a high school
diploma, respondents who have attended some college and respondents who have
received a college degree. The control variables in this analysis are factors identified as
the standard predictors of health. These include age, sex, race, marital status, occupation,
income, rural/urban, and region of residence; the interaction terms of age*high school,
age*some college, and age*college degree are included to assess the effects of education
over the life course. The likelihood of gaining a particular level of education varies
tremendously according to these basic demographic variables, as does access to health
care; so, these variables must be controlled for in order to more fully assess the
relationship between education and health.
A regression model is run for each of the three cross-sectional data points (1985,
1995 and 2005) in the study, as well as each measure of education within the three time
periods, resulting in 9 variations of the same basic model. The model tests the control
variables and primary independent variable, education, on self-reported health, including
age, sex, race, marital status, income, occupation, region of residence, and the
age*education interaction term. The first series of analyses is run using the 1985 data
with high school diploma as the indicator of education. The same model is then run
using the 1985 data for some college attendance as the indicator of education. The last
analysis in this series uses 1985 data for respondents with a college degree as the
indicator of education. The second series of analyses is run using the 1995 data on the
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same three indicators of education. The third series of analyses is run using the 2005 data
on the same three indicators of education as well. Unstandardized coefficients are
examined to determine significant effects of education on self-rated health. Comparisons
of coefficients across samples are made using a statistic derived from the work of
Clifford Clogg (1995); this statistic identifies significant differences in the education
coefficient across each year in the analysis (Paternoster 1998).7 Throughout the
dissertation this test is termed “Clogg Test” and the value of the calculated statistic is
termed “Clogg Statistic.” The interaction of age*education is included in each model to
test for age effects in the health and education relationship. The overall statistical
significance of each model is analyzed using the F-statistic. The statistical significance
of each particular variable is analyzed using the unstandardized beta coefficients and the
goodness-of-fit of each model is analyzed via the Nagelkerke R-squared statistic.
Part II of the weighted ordinal logistic regression utilizes a longitudinal technique
to test the models outlined above with the addition of previous health status. The samples
used in this analysis include 1995 variables controlling for 1985 health, 2005 variables
controlling for 1995 health and 2005 variables controlling for 1985 health. This analysis
takes advantage of the panel nature of the PSID, by testing current health status of
respondents while controlling for health status at the previous wave. All of the variables
used in part I of the ordinal logistic regression, including dependent, independent,
control, and interaction effects, are also included in part II of this regression analysis.
The unstandardized beta coefficients, Nagelkerke R-squared statistic, and Clogg statistic
are used to determine significant age and period effects in the models.
7

The formula used to calculate significant differences in the magnitude of coefficients is:
Z = (b1 – b2) / √(SEb12 + SEb22).
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Research Method 3
The third method of analysis tests for cohort effects in the relationship between
education and health. Specifically, Method 3 uses weighted least squares regression for
three distinct American cohort samples to determine differential effects in the main
relationship across these cohorts. The analytic sample used to test for cohort effects is
comprised of respondents present in all three waves of data: 1985, 1995, and 2005
(unweighted n=2,534). Cohort 1 is made up of respondents born between the years 19071945. Cohort 2 is respondents born between the years 1946-1964 and cohort 3 is
comprised of those born between the years 1965-1969. These birth cohorts represent prebaby boomers, baby boomers, and post-baby boomers.8
One regression model is run for each of the three cohorts and the three education
measures in the study, resulting in 9 variations of the same basic model. The first series
of analyses is conducted on the sample for cohort 1. The first regression in this series
uses high school as the indicator of education for this cohort. The second regression in
this series uses some college attendance as the indicator of education for cohort 1. The
third regression in this series uses college degree as the indicator of education for cohort
1. The second series of analyses tests each of the three indicators of education separately
on cohort 2. The third series of analyses tests each of the three indicators of education
separately on cohort 3. The independent variables used in the cohort analysis are similar
to those in the age and period analyses described previously in this chapter, with only the
exclusion of the age*education interactions from the model (due to multicollinearity

8

The unweighted sample size in each cohort is: Cohort 1 (n=437), Cohort 2 (n=1,229), Cohort 3 (n=868).
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problems). The other difference in the cohort analysis compared to the age and period
analyses is the inclusion of previous health status from 1985 and 1995.
The analytic sample used in method 3 – cohort analysis – is comprised of only
respondents that are present in all three waves: 1985, 1995, and 2005. Using 2005 selfrated health as the dependent variable, health status at 1985 and 1995 are used as controls
to take advantage of the panel structure of the PSID dataset. The overall statistical
significance of each model is analyzed using the F-statistic. The statistical significance
of each particular variable is analyzed using the standardized beta coefficients and the
goodness-of-fit of each model is analyzed via the R-squared statistic. The Clogg statistic
is once again used to determine significant differences in the predictive power of
education on health across cohort.
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CHAPTER IV
RESULTS

Longitudinal data from the Panel Study of Income Dynamics (PSID) are used to
determine how age, period and cohort uniquely affect the relationship between education
and health. Analytic samples are structured in various ways to conduct age, period and
cohort analyses. Age and period effects are assessed using a cross-sectional method and
a longitudinal method. Using a cross-sectional research method three separate waves of
data (1985, 1995 and 2005) for all respondents are analyzed. Similar models controlling
for previous health status are used to assess age and period effects longitudinally.
Regarding cohort analyses, the data are restructured to follow respondents who are
present in all three waves, dropping those who were not surveyed at each of the waves.
For all analyses, data are weighted for the appropriate survey period. Table 3 presents
the weighted means, percentages and standard deviations for all dependent, control, and
independent variables for PSID waves 1985, 1995, and 2005.
DESCRIPTIVE ANALYSIS

Dependent Variable
The dependent variable used in this research is self-rated health, based on the
survey question: “Would you say your health in general is excellent, very good, good,
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fair, or poor?” with 5 representing excellent health and 1 representing poor health,
requiring an ordinal logistic regression method. Self-rated health is treated as a
continuous variable, primarily because the health categories are slightly skewed, in the
cohort analysis where the research method is weighted least squares regression. Average
self-rated health is essentially 3.5 in each of the three waves (Table 3).

Descriptive Analysis: Control Variables
Many factors are important indicators of health in the U.S., including age, sex,
race, marital status, income, occupation, employment, and place of residence (as outlined
in Chapter 2). Each of these variables along with the interactions of age and education is
included in most analyses. The weighted mean age of respondents is 46 years in the first
two waves of data and 49 in 2005. The weighted mean age does not increase over time
because families’ children enter the sample when they set up their own household, but
when the sample does age it is due to keeping households in the sample over time.
Approximately two-thirds of each weighted sample is male and the percentage of whites
decreases across each wave from 86% in 1985 to 80% in 2005 because the PSID includes
larger numbers of Hispanic and Asian respondents in more recent years. The weighted
percentage of respondents who are married also decreases over the 20 year time period,
from 53% of married heads of households in the 1985 wave to 47% in the 2005 PSID,
reflecting national trends (Rogers, Hummer, and Nam 2000). Regarding weighted
household income, a consistent increase across waves of data occurs. In 1985, the
average taxable income is $24,000. This figure increases in 1995 to $36,000 and in 2005
to $53,000. The occupation variable is calculated using 3-digit occupation codes from
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the Census of Population and then classified according to prestige (prestigious=1,
not=0).9 Roughly 18% of respondents are working in a prestigious occupation in each
wave when sample weights are applied. Although a small weighted percentage of PSID
respondents work in a high-ranking occupation, the majority of head of household
respondents are employed (67%-70%), regardless of the prestige of their occupation.
Table 3. Weighted Means/Percentages and Standard Deviations

Age
Male Dummy
White Dummy
Married
Dummy
Income
Urban Dummy
South Dummy
Occupation
Dummy
Employment
Dummy
Age*Education
(High School)
Age*Education
(Some College)
Age*Education
(Coll. Degree)
High School
Some College
College Degree
Self-Rated
Health

1985
Mean/
Percentages
46.24
(N=122,692)
68.67%
(N=122,692)
86.22%
(N=122,317)
53.35%
(N=122,692)
24.09
(N=122,692)
73.84%
(N=122,415)
31.87%
(N=122,239)
16.58%
(N=107,683)
67.06%
(N=122,692)
1.57
(N=68,023)
-0.17
(N=92,548)
-0.08
(N=122,607)
29.92%
(N=36,710)
20.73%
(N=25,432)
24.84%
(N=122,607)
3.57
(N=122,609)

S.D.
18.06
------26.93
--------13.00
8.66
7.12
------1.19

1995
Mean/
Percentages
46.84
(N=153,623)
67.87%
(N=153,622)
83.85%
(N=130,354)
52.04%
(N=130,354)
35.87
(N=130,354)
74.21%
(N=129,035)
33.21%
(129,698)
18.32%
(N=113,151)
69.18%
(N=153,553)
1.44
(N=67,860)
-0.34
(N=95,965)
0.48
(130,459)
26.52%
(N=40,735)
19.24%
(N=29,563)
27.03%
(N=130,088)
3.56
(N=153,329)

S.D.
16.92
------41.73
--------13.25
8.14
7.13
------1.11

2005
Mean/
Percentages
49.29
(N=179,268)
68.55%
(N=179,268)
80.03%
(N=179,156)
46.95%
(N=179,268)
52.52
(N=179,268)
73.43%
(N=179,258)
34.01%
(N=178,197)
18.62%
(N=178,519)
70.84%
(N=179,208)
3.69
(N=76,346)
0.22
(N=118,375)
1.18
(N=179,103)
28.34%
(N=166,065)
24.33%
(N=43,628)
29.55%
(N=179,097)
3.47
(N=178,668)

S.D.
17.56
------75.55
--------15.27
10.00
8.79
------1.11

Note 1: Health Dummy is measured as respondents indicating Excellent or Very Good Health
Note 2: Urban Dummy is calculated using Rural-Urban Continuum Codes 1-4
Note 3: Occupation Dummy is calculated from 3-digit occupation codes from the Census of Population;
Alphabetical Index of Industries and Occupation
Note 4: Mean age is centered in the calculation of the interaction term
9

Refer to Chapter 3 for a more detailed explanation of occupational prestige coding.
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Descriptive Analysis: Independent Variables
The independent variables in this research include several measures of education.
Each statistical model is analyzed using three mutually exclusive categories of education
(high school only, some college, and college degree) to reveal differences in educational
attainment and its relationship to self-reported health. In 1985, 30% of the weighted
sample reportedly received a high school education only, 21% reported attending college
but not graduating, and 25% reported having a college degree. The weighted percentage
of respondents with an education changes slightly in the 1995 PSID wave. In this case,
27% reported graduating from high school only, 19% reported having attended college
but not graduating and 27% reported having a college degree. In the final wave (2005),
further changes in education occur. Here, 29% of respondents reported having graduated
from high school only, 24% reported having attended college but not graduating, and
30% reported having graduated from college.
The interaction of age and education is used in the age analysis section of the
dissertation to examine the degree to which education affects health as age increases.
The age*education interaction variable is calculated for each of the three levels of
education. To summarize the descriptive results of these interaction terms, there is a
positive interaction between age and high school education in all three time periods. The
interaction of age and some college education yields a negative mean value in 1985 and
1995 and a positive value in 2005. The interaction of age and college education is
negative in 1985 and positive in 1995 and 2005, as seen in Table 3.
Table 4 provides weighted descriptive statistics for age group, year, health status,
and education. The primary purpose of this table is to illustrate changes in education and
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health status by age, period, and cohort. Essentially this table serves as a precursor to the
causal analysis of age, period, and cohort effects in the education-health relationship.
Important changes are documented this table, most notably the change in health and
education across years of PSID data and the intra-cohort change of health and education.
Respondents are grouped by 10-year age groups in Table 4; the youngest group
being those aged 18-27 and the oldest being those aged 78+. Health is dummy coded as
respondents who report excellent or very good health (as opposed to those reporting
good, fair or poor health). An intuitive method of reading Table 4 is to follow three
different lines. Vertical lines represent age effects, horizontal lines represent period
effects, and diagonal lines represent cohort effects. In 1985, more than 70% of
respondents between the ages of 18 and 37 reported very good/excellent health, declining
with each subsequent age group. Among those aged 68 and older, 30% of respondents in
1985 report very good/excellent health. A noticeable increase in the percentage of
respondents aged 68 and older reporting very good and excellent health are seen in 1995
(35%) and 2005 (36%). The overall differences in good health across time period are
minimal, ranging from 49% in 1985, to 51% in 1995, to 49% in 2005; so, there are
minimal period differences in reported health status over the 20-year time period.
Cohort effects reflect the convergence of age and period. Among the youngest
respondents in 2005, only 64% report good health, compared to more than 70% of this
age group in the 1985 sample and the 1995 sample. Respondents in the youngest cohort
in 1985 report higher percentages of good health as they age than does the youngest
cohort in 1995, representing cohort differences in health status.
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Table 4. Weighted Percentage of PSID Respondents By Health and Education

Age
18-27
28-37
38-47
48-57
58-67
68-77
78+
Total
Age
18-27
28-37
38-47
48-57
58-67
68-77
78+
Total
Age
18-27
28-37
38-47
48-57
58-67
68-77
78+
Total
Age
18-27
28-37
38-47
48-57
58-67
68-77
78+
Total

Percent in Excellent or Very
Good Health
1985
1995
2005
70.6%
73.7%
64.2%
71.0%
68.1%
64.3%
63.0%
59.2%
55.9%
50.6%
54.5%
49.4%
36.2%
42.0%
44.6%
29.6%
35.0%
36.4%
21.8%
22.2%
24.7%
49.0%
50.7%
48.5%
Percent High School
1985
1995
2005
36.3%
30.1%
29.7%
28.8%
25.5%
26.1%
26.4%
22.2%
25.4%
32.9%
29.1%
35.5%
30.4%
30.0%
34.6%
30.8%
27.7%
31.7%
18.6%
24.7%
73.2%
29.2%
27.0%
36.6%
Percent Some College
1985
1995
2005
27.5%
22.1%
24.0%
25.6%
23.1%
23.9%
24.3%
21.7%
23.5%
15.9%
13.4%
16.2%
13.7%
11.5%
14.9%
11.5%
9.4%
11.2%
14.1%
12.0%
0.00%
18.9%
16.2%
16.2%
Percent College Degree
1985
1995
2005
21.1%
15.9%
19.2%
34.4%
28.0%
26.4%
34.5%
34.2%
23.8%
25.6%
34.8%
31.1%
16.1%
26.3%
30.9%
9.9%
15.7%
20.8%
9.3%
10.5%
18.3%
21.6%
23.6%
24.4%

Change Between PSID Years
∆1
∆2
∆3
3.1%
-9.5%
-6.4%
-2.9%
-3.8%
-6.7%
-3.8%
-3.3%
-7.1%
3.9%
-5.1%
-1.2%
5.8%
2.6%
8.4%
5.4%
1.4%
6.8%
0.4%
2.5%
2.9%
1.7%
-2.2%
-0.5%
Change Between PSID Years
∆1
∆2
∆3
-6.2%
-0.4%
-6.6%
-3.3%
0.6%
-2.7%
-4.2%
3.2%
-1.0%
-3.8%
6.4%
2.6%
-0.4%
4.6%
4.2%
-3.1%
4.0%
0.9%
6.1%
48.5%
54.6%
-2.1%
9.6%
7.4%
Change Between PSID Years
∆1
∆2
∆3
-5.4%
1.9%
-3.5%
-2.5%
0.8%
-1.7%
-2.6%
1.8%
-0.8%
-2.5%
2.8%
0.3%
-2.2%
3.4%
1.2%
-2.1%
1.8%
-0.3%
-2.1%
-12.0%
-14.1%
-2.8%
0.1%
-2.7%
Change Between PSID Years
∆1
∆2
∆3
-5.2%
3.3%
-1.9%
-6.4%
-1.6%
-8.0%
-0.3%
-10.4%
-10.7%
9.2%
-3.7%
5.5%
10.2%
4.6%
14.8%
5.8%
5.1%
10.9%
1.2%
7.8%
9.0%
2.1%
0.7%
2.8%

Intra-Cohort Change
∆1

∆2

∆3

-2.5%
-9.4%
-11.8%
-12.2%
-14.7%
-8.5%
-9.8%
-21.6%
-8.6%
-9.9%
-18.4%
-1.2%
-5.6%
-14.2%
-7.4%
-10.3%
-11.5%
-40.0%
-57.2%
-80.4%
Intra-Cohort Change
∆1
∆2
∆3
-10.8%
-4.0%
-6.6%
-0.1%
-10.9%
2.7%
13.3%
6.7%
-2.9%
5.5%
8.2%
-2.7%
1.7%
-1.2%
-6.1%
45.5%
42.8%
-26.4%
61.9%
45.6%
Intra-Cohort Change
∆1
∆2
∆3
-4.4%
1.8%
-3.9%
0.4%
-4.0%
-10.9%
-5.5%
-9.4%
-4.4%
1.5%
-9.4%
-4.3%
-0.3%
-4.7%
0.5%
-9.4%
-13.7%
-27.4%
-11.5%
-41.2%
Intra-Cohort Change
∆1
∆2
∆3
6.9%
-0.2%
0.3%
0.7%
-0.4%
0.6%
7.9%

10.5%
-4.2%
-3.1%
-3.9%
-5.5%
2.6%
-3.6%

2.7%
-3.3%
-3.6%
-4.8%
2.2%
-6.8%

Note 1: Data from the full sample for each wave is presented
Note 2: Light gray cells represent percentage change by cohort
Black cells represent percentage change by age group
Dark gray cells represent percentage change by time period

The results from Table 4 indicate differences by age, time period, and cohort that
could indicate significant differences in causal models. In all three time periods, there are
clear percentage differences in respondents reporting good health by age group, where, as
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expected, a larger proportion of younger respondents report good health than older
respondents, suggesting that important health differences occur across age group. A
larger percentage of respondents report good health in 2005 compared to 1985,
suggesting that period effects may exist in health status. Finally, more than 70% of
respondents aged 28-37, for example, in 1985 report good health. By following this
group over time the percentage in good health drops by 10 percentage points in each of
the next two time periods. Other 10-year cohorts experience a less dramatic change in
health status as they age, indicating cohort differences in health status.
The remaining sections of Table 4 illustrate changes in educational attainment by
age group, year, and cohort, where evidence for age effects in educational attainment is
seen. This effect is most pronounced in the percentage of respondents who report
receiving a college degree. The highest percentages in every wave of data peaks in the
middle age groups (28-37, 38-47, 48-57) and drops off considerably in older age groups;
younger respondents may not have completed their education and older respondents were
less likely to have graduated from college. There is also evidence for period effects in
educational attainment; between 1985 and 2005, the percent of respondents with a
college degree increased from 21% to 24%, representing a noticeable increase over a 20year time period. Regarding cohort differences in education, the percentage born
between 1938 and 1947 (respondents aged 28-37 in 1985) with a college degree
decreases over time but the percentage of an earlier cohort (respondents aged 58-67 in

60

1985) with a college education increases over time,10 reflecting a cohort who did not need
a college education or have access to this level of education until a later stage in life.
Differences in educational attainment are evident across age, period and cohort in
Table 4. The oldest age groups were the least likely to complete a high school education,
illustrating the historical era when completing a high school education was not necessary
to maintain a particular standard of living. Later-born cohorts, of course, became much
more dependent on gaining a high school education to improve their life chances. Age
differences are best evidenced by examining the percent of respondents with a college
degree, where a larger percentage of those in the middle age groups report being college
educated. Finally, the percent with a high school and college education has increased
over the 20-year study period, representing period differences in educational attainment.

Correlations of Dependent and Control Variables
Weighted bivariate correlations for all control variables—demographic,
socioeconomic, geographic—as well as self-rated health are presented in Tables A1-A3
for 1985, 1995, and 2005, respectively.11 Weighted bivariate correlations for self-rated
health and the main independent variables, measured as various levels of education, are
presented later in this section in Table 5.
In Table A.1 (1985 PSID sample), age is negatively related to self-rated health,
meaning that older respondents report poorer health. Age is also positively correlated
with race (.07, p<.05) and marital status (.03, p<.05); older respondents are more likely to

10

The cohorts in Table 4 are synthetic cohorts. Actual cohorts would most likely reveal somewhat
different results in health and educational attainment.

11

Refer to the Appendix for Tables A.1, A.2 and A.3
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be white and married, than to be non-white and unmarried. Conversely, age is negatively
associated with gender (-.12, p<.05), income (-.14, p<.05), rurality (-.06, p<.05),
occupation (-.18, p<.05), and employment (-.56, p<.05). These results are as expected:
older respondents are more likely to be female than male, unemployed (i.e., retired) than
employed, and more likely to live in a rural area versus an urban area. Also, as a result of
being retired, income levels of older respondents are lower than those of respondents in
their prime working years.
There are other correlations among control variables worth noting in the 1985
sample. Males are more likely to be married than females; which is expected given that
the PSID family dataset uses predominantly male head of households as the respondent.
Race is negatively associated with rural/urban status (-.05, p<.05) and region (-.17,
p<.05); whites are less likely to live in urban areas than rural areas and whites are also
less likely to live in the South than other regions. Income is also negatively correlated
with the South, meaning that respondents in the South are poorer than those in other
regions. Last, occupation and employment are positively associated with sex, race,
marital status, and income but negatively associated with region; that is, respondents who
reside in the South are more likely to be unemployed and work in less prestigious
occupations than respondents who live in other regions. So, it is important to control for
region in the causal models given that respondents in the South experience different
outcomes and conditions than respondents living in other regions of the country.
The dependent variable self-rated health is negatively associated with age and
region and positively associated with all other control variables. Poorer self-rated health
is reported by those who are older and living in the South, compared to younger
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respondents who do not reside in the South. Self-rated health is positively correlated
with gender, race, marital status, income, rural/urban, occupation, and employment; that
is, male, white, and married respondents report better health than their counterparts.
Respondents with more money report better health status, as expected, than those who
may be considered poor. Also, respondents who live in cities are associated with better
health than those who live in rural places, likely because individuals living in cities have
better access to health care (Rogers, Hummer and Nam 2000). Finally, those who are
employed and work in prestigious occupations report higher self-rated health than
unemployed respondents and those with lower level jobs.
In sum, weighted bivariate correlations for the 1985 PSID sample reveal expected
associations. For instance, older age is associated with poorer reported health status, less
income, more likely to be retired, and more likely to be female. Males, whites and
married respondents are associated with better health than their female, non-white and
unmarried counterparts. Also, worse health, lower income levels and lower likelihood of
being employed are associated with the South region compared to all other regions.
In Table A.2 (1995 PSID sample), older respondents report worse health than
younger respondents. Age is also positively correlated with race (.09, p<.05) and marital
status (.01, p<.05). Older respondents are more likely to be white and married than to be
non-white and unmarried; younger respondents are more likely to be female (-.13, p<.05),
have less money (-.14, p<.05), live in rural areas (-.04, p<.05), work in a less prestigious
occupation (-.15, p<.05), or be unemployed (-.55, p<.05). The significance and
magnitude of these relationships is consistent with that of the 1985 sample.
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Several other correlations among the control variables are worthy of mention in
the 1995 sample. Gender is positively associated with marital status, meaning that men
are more likely than women to be married (.68, p<.05); which is expected given that the
PSID family dataset uses predominantly male head of households as the respondent. The
control variable most strongly correlated with marital status is income (.40, p<.05),
indicating a substantial financial benefit to being married. Whites are less likely to live in
urban areas than rural areas (-.05, p<.05) and are also less likely to live in the South than
other regions (-.18, p<.05). Income is also negatively correlated with the South (-.07,
p<.05), meaning that respondents in this region are poorer than those in other regions.
Occupation and employment are positively associated with sex, race, marital status, and
income but negatively associated with region. Clearly, respondents who are male, white,
and married have an advantage in the workplace over respondents who do not fit in one
or all of these categories. Also, Southerners are more likely to be unemployed or to work
in a prestigious occupation. The importance of controlling for many variables, but
especially region, is highlighted in the results presented in Table A.2.
Correlation coefficients for self-rated health and all control measures for the 1995
sample are similar in significance, direction, and magnitude to those found in the 1985
sample. Age and region are negatively associated with self-rated health, while all other
variables are positively associated with the dependent variable. Poorer reported health is
associated with older respondents and those who live in the South, compared to younger
respondents and those that do not reside in the South. Self-rated health is positively
correlated with gender (.15, p<.05), race (.12, p<.05), marital status (.14, p<.05), income
(.31, p<.05), rural/urban (.06, p<.05), occupation (.25, p<.05), and employment (.40,
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p<.05). That is, male, white and married respondents report better health than female,
non-white and single respondents. Respondents who have a job, live in a city, live in any
region except the South and that have more money also report better health status.
Results from Table A.3 (2005 PSID sample) show similar significance levels,
directions and magnitudes of correlations between control variables and self-rated health
as were seen in the two previous waves of PSID data. Age is negatively related to selfrated health (-.31, p<.05) and positively correlated with race (.12, p<.05) and marital
status (.07, p<.05). Conversely, age is negatively associated gender (-.10, p<.05), income
(-.12, p<.05), rural/urban (-.05, p<.05), occupation (-.09, p<.05), and employment (-.51,
p<.05). Consistent with previous samples and research, these results are expected.
Other associations in the 2005 sample suggest men are more likely to be married
than women; and race is negatively associated with rural/urban status (-.10, p<.05) and
region (-.12, p<.05), consistent with findings from 1985 and 1995. Income is negatively
correlated with region, meaning that Southerners are more likely to be poor than those
residing in other regions of the country. Last, occupation and employment are positively
associated with sex, race, marital status, and income but negatively associated with
region, suggesting a possible economic disadvantage of being a member of a minority
group, such as being female, non-white, and single.
The correlations between the dependent variables and all control variables mirror
those of the previous two samples. Self-rated health is negatively associated with age
and region and positively associated with all other control variables; older respondents
and Southern respondents report lower self-rated health. Consistent with previous
samples, males, whites, married respondents, and those with higher incomes report better
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health than respondents who are female, non-white, and single. Findings regarding the
rural-urban classification remain consistent as well. Respondents who live in cities report
better health than those who live in rural places, most likely because of better access to
health care than those in rural places (Rogers, Hummer and Nam 2000).
In sum, the weighted bivariate correlations for the 2005 PSID sample reveal the
expected associations between control variables and self-rated health. Most importantly,
the significance levels of each variable, direction of the coefficients, and magnitude of
the coefficients remain consistent across all three waves of data. There are no unusual or
unexpected relationships among the control variables in this study. To summarize some
of the most basic, but important, relationships between control variables and health in
Table A.3, older respondents are in worse health and have lower incomes. Males, whites
and married respondents report better health than their female, non-white and unmarried
counterparts. Also, worse health, lower income levels and lower likelihood of being
employed are associated with the South region compared to all other regions. These
correlations are consistent across all three waves of data.
The weighted bivariate correlations for the three PSID samples provide similar
results regarding the control variables and self-rated health. The association between all
demographic, socioeconomic, and geography-based (rural/urban and region) variables are
as expected given previous research (Rogers, Hummer and Nam 2000; Lynch 2003;
Willson, Shuey and Elder 2007). The direction, magnitude and statistical significance of
the associations are also consistent across each wave of data analyzed in this study.
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Correlations of Dependent and Independent Variables
Table 5 provides the weighted bivariate correlation coefficients for the educationbased variables and self-rated health, the dependent variable, for the 1985, 1995, and
2005 PSID waves. Three measures of education are used in the analysis: high school
only, some college, and college degree. There is also an interaction term of age with
each measure of education included in the correlation matrix.
Table 5. Weighted Bivariate Correlations for Independent Variables

1985 SRHealth
1995 SRHealth
2005 SRHealth

High
School

Some
College

College
Degree

Age*High
School

Age*Some
College

Age*College
Degree

.289**

.218**

.293**

-.200**

-.145**

-.123**

.217**

.201**

.221**

-.216**

-.142**

-.107**

.212**

.172**

.199**

-.180**

-.147**

-.099**

In the 1985 PSID sample all three measures of education are significantly and
positively associated with self-rated health. The magnitudes of the coefficient between
the dependent variable and high school only (.29, p<.05), some college (.22, p<.05), and
college degree (.29, p<.05) are moderate. The strength of the association is slightly
weaker for some college education than for the other two measures of education;
attending college but not graduating has less of an effect on health than traditional
educational milestones of graduating from either high school or college. The interaction
terms of age*high school (-.20, p<.05), age*some college (-.15, p<.05), and age*college
degree (-.12, p<.05) are all significant negative predictors of self-reported health. The
interaction between age and education has a bivariate relationship with health; all levels
of education slow down the negative effects of aging on health.
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Correlation coefficients between self-rated health and education in the 1995 PSID
are similar to those in the 1985 sample in that all measures are significant and positively
associated with self-reported health. The magnitude of the coefficients in this sample is
slightly weaker than those in the 1985 sample: high school only (.22, p<.05), some
college (.20, p<.05), and college degree (.22, p<.05). The interaction terms of age*high
school (-.22, p<.05), age*some college (-.14, p<.05), and age*college degree (-.11,
p<.05) are small but significantly associated with self-reported health as found in the
1985 sample. Comparing the coefficient of age to that of education*age, it is apparent
that educational attainment has a moderating effect on health over the life course.
The final wave of data (2005) does not stray from associations established in the
previous waves. All three measures of education are significantly and positively
associated with self-rated health with similar magnitudes: high school only (.21, p<.05),
some college (.17, p<.05), and college degree (.20, p<.05). Each correlation coefficient is
slightly weaker than in previous waves providing possible evidence for a weakening
education and health relationship over time, supporting the first hypothesis introduced in
this study. This finding is preliminary bivariate evidence that education is not as strong
of a predictor of good health as it was 20 years ago. The interaction terms of age*high
school (-.18, p<.05), age*some college (-.15, p<.05), and age*college degree (-.10,
p<.05) are all significant negative predictors of self-reported health. Each of these
correlation coefficients has become weaker in magnitude across each time period. The
same conclusion remains in that the interaction between age and education indicates that
education moderates the effects of aging on health. As found in the 1985 and 1995
samples, the difference between the age and health association compared to the
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age*education and health association suggests that more advanced levels of educational
attainment slow down the negative effects of aging the most.
In summary, all three measures of education are significantly and positively
associated with self-reported health across the three waves of data. The magnitude of the
association decreases steadily from the earliest to the most recent time period for all
measures of educational attainment. This may be preliminary evidence for a change in
the education and health relationship over time, i.e. period effects. These results also
infer that different levels of education effect health differently over time, preliminary
evidence supporting hypotheses 3 and 4. Regarding the interaction of age and education,
this too is significantly associated with health in all time periods. Each of the correlation
coefficients between self-reported health and the interaction of age and education is
negative. The magnitude of these coefficients is substantially weaker than the magnitude
of the coefficient between age and self-reported health in each time period, providing
evidence of a positive effect of education on health as age increases; that is, education
may slow down the negative effects of aging on health, providing preliminary evidence in
support of hypothesis 2. At last, higher levels of educational attainment might result in
even further slowing of the negative effects of aging on health.
AGE AND PERIOD ANALYSIS: PART I
The causal analysis in this dissertation uses weighted ordinal regression and
weighted least squares regression to identify the unique effects of age, period, and cohort
in the education and health relationship.12 Weighted ordinal regression is used to identify

12

These dissertation analyses use education as a dummy variable for three separate measures: high school,
some college and college degree. Analyses were also completed with a continuous measure of education.
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period effects in this primary relationship by regressing education on a 5-category,
ordinal self-rated health variable at three points in time: 1985, 1995, and 2005. Age
effects are tested in the same samples by including the interaction of age and education
into each equation. The interaction terms test for the effect of education on health as age
increases, an indicator of the life course relationship between the two primary variables.
Cohort effects are analyzed using weighted least squares regression analysis on a dataset
that includes only respondents who are present in all three waves. This analysis regresses
education on the self-rated health dependent variable separately for three American birth
cohorts: 1907-1945 (pre-baby boomers), 1946-1964 (baby boomers), and 1965-1969
(post-baby boomers) and is used because of a skewed distribution in the cohort-specific
dependent variable. Standardized coefficients are assessed across cohorts to compare the
differential effects of education on health. For each wave, education is assessed using all
three measures—high school diploma only, some college attendance, and college
degree—separately to determine if there are differences in the degree of educational
attainment on health.

Model 1a: Weighted Ordinal Regression
Table 6 reports the weighted unstandardized coefficients, standard errors, and
Nagelkerke R-squared statistics for all control, interaction and independent variables in
the age and period analysis. In model 1a the primary independent variable, education, is
measured as the PSID survey question; “Did you graduate from high school?” The

After analyzing the results, it was determined that using the three dummy measures yield the most valid
and reliable results given the research questions proposed.
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dependent variable is self-rated health measured as a 5-category ordinal variable with
“excellent” representing the highest value and “poor” health the lowest.
Table 6. Weighted Ordinal Regression and Clogg Test:
Age and Period Analysis (High School)

Age
Male Dummy
White Dummy
Married
Dummy
Income
Urban Dummy
South Dummy
Occupation
Dummy
Employment
Dummy
Age*Education
Education

1985

1995

2005

Coefficient
(Std. Error)
-0.026**
(.001)
-0.030
(.023)
0.460**
(.020)
0.012
(.022)
0.017**
(.001)
0.087**
(.016)
-0.223**
(.016)
-0.053
(.046)
0.507**
(.020)
-0.003**
(.001)
0.551**
(.017)

Coefficient
(Std. Error)
-0.024**
(.001)
0.136**
(.022)
0.307**
(.020)
-0.268**
(.022)
0.015**
(.000)
0.035*
(.016)
-0.267**
(.016)
-0.087*
(.041)
0.627**
(.020)
0.002*
(.001)
0.265**
(.017)

Coefficient
(Std. Error)
-0.030**
(.001)
0.153**
(.018)
0.114**
(.018)
0.231**
(.018)
0.003**
(.000)
-0.081**
(.014)
-0.283**
(.014)
0.349**
(.027)
0.614**
(.018)
0.011**
(.001)
0.506**
(.016)

Nagelkerke
24.3%
21.5%
20.0%
R-squared
Note: Clogg statistics in bold indicate significance
*Indicates statistical significance at the .05 level
**Indicates statistical significance at the .01 level
***Mean age is centered in the calculation of the interaction term

19851995
Clogg
Test

19952005
Clogg
Test

19852005
Clogg
Test

-1.414

4.243

2.828

-5.216

-0.598

-6.266

5.409

7.173

12.859

9.000

-17.555

-7.704

0.000

0.000

0.000

2.298

5.456

7.902

1.945

0.753

2.822

0.552

-8.881

-7.537

-4.243

0.483

-3.977

-3.536

-6.364

-9.899

11.896

-10.323

1.928

---

---

---

All variables in the 1985 wave are significant predictors of self-rated health with
the exception of gender, marital status and occupation, accounting for nearly one-quarter
of the variation in self-reported health (Nagelkerke R2=.24). Results for the demographic
control variables are as expected, i.e. older respondents report worse health (B=-.03),
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whites are more likely to report good health than respondents of other races (B=.46),
income is a positive predictor (B=.02), and respondents who are employed are much
more likely to report good health than their unemployed counterparts (B=.51).
Controlling for all demographic and socioeconomic variables, the average selfrated health score is .55 units higher for respondents with a high school education
compared to those with less than a high school education in the 1985 wave of the PSID;
so education is a strong determinant of health, even after considering all of the standard
demographic and socioeconomic variables typical in health-based literature. The
interaction of age and education is also significant in this model. For each one-year
increase in age, respondents with a high school diploma report on average .003 units
lower on the self-rated health scale than respondents without a high school diploma,
among older respondents the effects of education on health are smaller, failing to support
hypothesis 2 that having an education benefits health over the life course. This result
could be explained by cohort rather than age, given that many respondents in the 1985
sample came of age when it was more common to not obtain a high school education.
The unstandardized coefficients in the 1995 wave differ somewhat from those of
1985. All control and independent variables are significant predictors of self-rated
health unlike the 1985 sample. One significant independent variable undergoes a sign
change from wave 1, the age*high school interaction term.13 The model fit reveals that
slightly more than one fifth of the variation in self-rated health is explained by the

13

Gender and marital status are insignificant in 1985 and significant and negative in 1995. The change in
significance and direction may be due to the structure of the 1995 PSID. Many of these variables do not
exist in the 1995 dataset and were obtained from the 1993 PSID wave. Many of the respondents in the
1995 wave were not in the 1993 wave, thereby eliminating a substantial amount of respondents and
reducing the sample size of the 1995 dataset from 10,401 to 8,388, a loss of 2,013 respondents.
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independent variables (Nagelkerke R2=.22), similar to that in wave 1. Results for many
of the control variables; age, race, income, employment, rural/urban, and region are
similar to the 1985 results. Gender and marital status have changed from insignificant
predictors in wave 1 to significant negative predictors in wave 2. In this case, men report
better health than women (B=.14) and surprisingly unmarried respondents report better
health than married respondents (B=-.27), indicating there are no meaningful health
differences based on gender and marital status in the earliest study period, but a societal
shift occurred in the 1990’s making these categorizations important predictors of health.
The primary independent variable, high school education, has a significant and
positive effect in both the 1985 and 1995 waves. The Clogg statistic indicates there is a
significant difference in the coefficient of high school education between the 1985 and
1995 waves, supporting hypothesis 1 that the effect of education on health weakens over
time. As mentioned, the relationship between self-rated health and the interaction of
age*high school education has changed from 1985 to 1995. In the 1995 wave, there is a
positive effect on health as age increases for respondents with a high school education,
supporting hypothesis 2 that education continues to benefit health through the life course.
All control and independent variables in the 2005 sample are significant
predictors of self-rated health (Nagelkerke R2=.20) with the exception of three notable
changes in direction between 1995 and 2005: marital status, rural/urban, and occupation.
Respondents who are married or work in prestigious occupations report better health than
those who are unmarried or work in lower level occupations, consistent with the
socioeconomic patterns found in previous research (Rogers, Hummer and Nam 2000).
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All other control variables are similar in significance, direction, and magnitude to the
previous waves.
In 2005, high school graduates report better health than those who did not
graduate from high school (B=.51). The Clogg statistic shows that the magnitude of the
high school education coefficient differs between 1995 and 2005 but not between 1985
and 2005. Either the positive effects of graduating from high school diminished in the
1990’s or this finding is an artifact of the data (discussed in previous sections), providing
mixed results to hypothesis 1. The interaction of age and education is also a significant
positive predictor of self-rated health in 2005 (B=.01), suggesting an education-based
health benefit over the life course in the most recent sample, supporting hypothesis 2.
In summary, Table 6 provides mixed evidence supporting hypotheses 1 and 2.
Throughout the three PSID waves high school education is a significant predictor of selfrated health. It is inconclusive whether the link between education and health has
weakened over the 20-year time period analyzed in this study. According to the Clogg
statistic there are differences in the education effect between 1985-1995 and 1995-2005,
but this change in the magnitude of the coefficient does not represent a gradual decrease.
Instead, the effect of education on health decreased between the first two periods then
later increased back to its original level.
Hypothesis 2 is supported in recent waves but not the earliest wave of data; so
there is mixed evidence that education benefits health across the life course. The unique
result in the 1985 sample may reflect a cohort effect in that the older respondents in this
particular wave came of age during a time when it was more common to quit high school
before graduating, reducing education-based health differences between groups.
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Model 1b: Weighted Ordinal Regression
Table 7 reports weighted unstandardized coefficients, standard errors, and
Nagelkerke R-squared statistics for all variables in the age and period analysis. In model
1b the primary independent variable, education, is measured as the PSID survey question;
“Have you attended college?” The dependent variable is self-rated health, measured as a
5-category ordinal variable ranging from excellent to poor health.
Table 7. Weighted Ordinal Regression and Clogg Test:
Age and Period Analysis (Some College)

Age
Male Dummy
White Dummy
Married
Dummy
Income
Urban Dummy
South Dummy
Occupation
Dummy
Employment
Dummy
Age*Education
Education

1985
Coefficient
(Std. Error)
-0.031**
(.000)
0.001
(.020)
0.571**
(.018)
0.026
(.019)
0.013**
(.000)
0.116**
(.014)
-0.220**
(.014)
0.108**
(.030)
0.612**
(.017)
0.001
(.001)
0.414**
(.016)

1995
Coefficient
(Std. Error)
-0.025**
(.000)
0.098**
(.019)
0.375**
(.017)
-0.185**
(.019)
0.012**
(.000)
0.023
(.014)
-0.249**
(.014)
0.081**
(.026)
0.733**
(.018)
0.001
(.001)
0.275**
(.015)

2005
Coefficient
(Std. Error)
-0.022**
(.000)
0.022
(.014)
0.212**
(.014)
0.251**
(.014)
0.003**
(.000)
0.000
(.012)
-0.290**
(.012)
0.044*
(.018)
0.800**
(.015)
0.001
(.001)
0.380**
(.012)

1985-1995

1995-2005

1985-2005

Clogg Test

Clogg Test

Clogg Test

0.000

0.000

0.000

-3.516

3.220

-0.860

7.916

7.401

15.743

7.853

-18.474

-9.534

0.000

0.000

0.000

4.697

1.247

6.291

1.465

2.224

3.796

0.680

1.170

1.829

-4.887

-2.859

-8.292

0.000

0.000

0.000

6.338

-5.466

1.700

---

---

---

Nagelkerke
24.5%
22.4%
19.0%
R-squared
Note: Clogg statistics in bold indicate significance
*Indicates statistical significance at the .05 level
**Indicates statistical significance at the .01 level
***Mean age is centered in the calculation of the interaction term
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All variables in the 1985 wave are significant predictors of self-rated health with
the exception of gender, marital status, and age*education. Nearly one-quarter of the
variation in self-reported health is accounted for by the variables in the model.
Results for the demographic control variables are as expected, i.e. older respondents
report worse health in the PSID than younger respondents (B=-.03), white respondents
report better health than non-whites (B=.57), respondents with higher incomes report
better health (B=.01), and respondents who are employed report better health than those
who are unemployed (B=.61). Geography is also an important predictor of health. Those
living in urban areas report better health than individuals in rural areas (B=.12) and those
residing outside of the South report better self-reported health than Southerners (B=-.22).
The direction and significance of these control variables reflects the usual findings of
these demographic and socioeconomic measures from past studies (House, Kessler, and
Herzog 1990; Adler and Newman 2002).
In 1985, respondents who attended college had a health advantage over those who
did not attend college (B=.41). The magnitude of the coefficient indicates that education
is a moderate determinant of health, even after considering all the standard demographic
and socioeconomic variables typical in health-based literature. There is no evidence that
simply attending college, but not graduating, provides a health benefit across the life
course, counter to hypothesis 2.
Similar to the 1995 findings in Model 1a, there are notable differences between
the 1985 wave and 1995 wave regarding control variables. The most significant change
across the two waves of data is that gender and marital status have become significant
predictors of the dependent variable, suggesting perhaps that there is a marked distinction
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in the classification of these two variables in the 1990’s that did not exist in the 1980’s.14
Consistent with other analyses older respondents report worse health (B=-.03) and males
(B=.10), whites (B=.38), respondents with a higher income (B=.01), and employed
respondents report better health (B=.73).
Some college education has the same significance and direction in the 1985 and
1995 waves; specifically, respondents who have attended college report better health than
those who never attended college, controlling for all other variables (B=.28). The
strength of the some college and health relationship significantly weakens across the two
time periods, supporting hypothesis 1. Substantively, there was more benefit to attending
college for health in the 1980’s than there was in the 1990’s, possibly providing evidence
supporting the negative connotation associated with dropping out of college. The
age*some college interaction is not significant representing a rejection of hypothesis 2 in
this wave of data.
The 2005 model explains nearly 20% of the variation in self-rated health
(Nagelkerke R2=.19). Results for the demographic and socioeconomic control variables
mirror that of previous waves in that there is a health disadvantage for older respondents
(B=-.02) and a health advantage for whites (B=.21), married respondents (B=.25), and
employed respondents (B=.80). The geography-based variable confirms that Southerners
report worse health than people living in other regions (B=-.25). One difference in the
2005 wave compared to the previous wave is there is no gender difference in health,
perhaps reflecting better gender equity in the most recent wave of data.

14

See footnote 4 for one potential explanation.
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In 2005, those who attended college report better health than those who did not
attend college (B=.38). The Clogg statistic shows that the magnitude of the some college
education coefficient differs between 1995 and 2005 but not between 1985 and 2005,
consistent with previous analyses using high school education as the primary independent
variable. It is unusual that the relationship between education and health is more alike in
1985 and 2005 than it is in 1995 and 2005, providing mixed results to hypothesis 1,
which predicted that the education-health link weakens over time. The interaction of age
and education continues to be an insignificant predictor of self-rated health in 2005,
suggesting that there is no education-based health benefit over the life course in the most
recent sample, leading to a rejection of hypothesis 2.
In summary, Table 7 provides mixed evidence to hypothesis 1 and a rejection of
hypothesis 2. Some college education is a significant predictor of self-rated health in all
three samples and this relationship weakens over some time periods. The coefficient
declines from 1985 to 1995 but then increases between 1995 and 2005. Thus, to some
degree the link between education and health has weakened over time, but the evidence is
not overwhelming. There is no evidence in support of hypothesis 2 using some college
education as the primary independent variable. The age*some college interaction is an
insignificant predictor in all three samples indicating that there is no life course benefit to
this particular level of education. An explanation of the lack of significant age effects in
the model may be that attending college does not represent an educational milestone that
provides benefits and resources as gaining a degree often does. Overall, some college
education is not a reliable indicator of the relationship between education and health.
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Attending college but not graduating may provide some health benefit at that crosssection of a person’s life but no lasting positive effects are seen in the empirical tests.

Model 1c: Weighted Ordinal Regression
Weighted unstandardized coefficients, standard errors and Nagelkerke R-squared
statistics for all control, interaction and independent variables in the age and period
analysis are reported in Table 8. In this model (model 1c) the primary independent
variable, education, is measured as the PSID survey question; “Have you received a
college degree?” The dependent variable is self-rated health, measured as a 5-category
ordinal variable ranging from excellent to poor health. Similarities and differences are
discussed about the relationship between three mutually exclusive measures of education
and health. All control variables significantly predict self-reported health in the 1985
wave and nearly 30% of the variation in self-reported health is accounted for by these
variables (Nagelkerke R2=.29).
Older respondents report worse health and is once again confirmed in this analysis
(B=-.03). Other consistent findings support the notion that males (B=.04), whites
(B=.56), married (B=.04), those with higher incomes (B=.01), employed respondents
(B=.60), urban respondents (B=.08), and non- Southerners (B=-.29) report better health.
The race effect is especially pronounced in this wave, reflecting a period of stark racial
differences in a vital outcome variable, health.
Respondents with a college degree report better health than those without a
college degree in the 1985 PSID sample (B=.83). The magnitude of the coefficient
indicates that education is a strong determinant of health, even after considering all of the
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standard demographic and socioeconomic variables typical in health-based literature.
The 1980’s can be characterized as a time period where earning a college degree was
very beneficial gaining access to societal resources. The interaction of age and education
is also significant in this model. As age increases those with a college education report
better health than those without a college education (B=.003), supporting hypothesis 2.
Table 8. Weighted Ordinal Regression and Clogg Test:
Age and Period Analysis (College Degree)

Age
Male Dummy
White Dummy
Married
Dummy
Income
Urban Dummy
South Dummy
Occupation
Dummy
Employment
Dummy
Age*Education
Education

Nagelkerke
R-squared

1985
Coefficient
(Std. Error)
-0.033**
(.000)
0.042*
(.017)
0.561**
(.016)
0.040*
(.017)
0.010**
(.000)
0.080**
(.013)
-0.292**
(.012)
0.214**
(.020)
0.598**
(.016)
0.003**
(.001)
0.827**
(.017)

1995
Coefficient
(Std. Error)
-0.027**
(.000)
0.139**
(.017)
0.442**
(.015)
-0.071**
(.016)
0.007**
(.000)
0.024*
(.013)
-0.269**
(.012)
0.369**
(.018)
0.772**
(.016)
0.014**
(.001)
0.334**
(.016)

2005
Coefficient
(Std. Error)
-0.024**
(.000)
0.162**
(.012)
0.353**
(.011)
0.149**
(.012)
0.003**
(.000)
-0.027**
(.010)
-0.255**
(.009)
0.015
(.012)
0.703**
(.012)
-0.001*
(.001)
0.568**
(.011)

29.1%

23.9%

20.1%

1985-1995

1995-2005

1985-2005

Clogg Test

Clogg Test

Clogg Test

0.000

0.000

0.000

-4.035

-1.105

-5.767

5.426

4.785

10.713

4.755

-11.000

-5.238

0.000

0.000

0.000

3.046

3.110

6.524

-1.355

-0.933

-2.467

-5.761

16.364

8.532

-7.690

3.450

-5.250

-7.778

10.607

2.828

21.118

-12.052

12.791

---

---

---

Note: Clogg statistics in bold indicate significance
*Indicates statistical significance at the .05 level
**Indicates statistical significance at the .01 level
***Mean age is centered in the calculation of the interaction term
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The model fit of the 1995 wave is lower (Nagelkerke R2=.24) compared to the
1985 wave (Nagelkerke R2=.29). Only one notable change occurs among the control
variables across the two waves, a direction change in the marital status coefficient.
Unmarried respondents report better health than those who are married (B=-.07), a
somewhat surprising result. Similar to the 1985 sample, older respondents (B=-.03),
male respondents (B=.14), white respondents (B=.44), and employed respondents
(B=.77) report better health than their counterparts. Geography is an important predictor
of health as well, with urban and non-Southerners reporting better health than their
counterparts.
The primary independent variable, college degree, is the same in significance and
direction in the 1985 and 1995 waves; however, the magnitude of the effect in 1995 is
less than half that of the 1985 model. Specifically, respondents with a college education
report better health than those without a college education, controlling for all other
variables (B=.33). The Clogg statistic confirms that this difference is statistically
significant, supporting hypothesis 1 that education is a weaker predictor of health over
time. Also, there is a positive effect on health for respondents with a high school
education as age increases (B=.014), supporting hypothesis 2 that education continues to
benefit health through the life course.
All control and independent variables in the 2005 sample are significant
predictors of self-rated health with the exception of the occupation dummy. The model
fit has continuously declined across the three sample datasets and explains approximately
20% of the variation in self-rated health in 2005. The demographic and socioeconomic
variables are similar to those in previous waves in significance, direction and magnitude.
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These findings are as expected in that younger people (B=-.02), males (B=.16), whites
(B=.35), married respondents (B=.15), employed respondents (B=.70), and those with
more money (B=.003) all report better health. Once again, Southerners report worse
health than those in other regions. The only control variable that differs from previous
waves in Table 8 is that rural/urban classification has changed direction. In this model,
for the first time, respondents living in rural America report better health than those
living in cities (B=-.03).
In 2005, college graduates report better health than those who did not graduate
from college (B=.57). The Clogg statistic shows that the magnitude of the high school
education coefficient differs across all time periods. The college education and health
relationship weakens between 1985 and 1995 and between 1985 and 2005. There is a
significant decrease in the predictive power of college education on self-rated health from
the beginning time period to the ending time period, supporting hypothesis 1. The
interaction of age and education is surprisingly a negative predictor of self-rated health in
2005 (B=-.001), suggesting that there is an education-based health penalty over the life
course in the most recent sample. This is unexpected as it indicates the life course
benefits of gaining a college education are absent in the 2005 sample. This might further
indicate the decreasing significance of gaining a college education for health. In fact, this
may reveal a new trend in the education and health relationship in that a graduate level of
education may benefit health in the most recent waves of data. This is undoubtedly an
issue to explore in further research.
In summary, Table 9 (presented below) shows that there is strong evidence in
support of hypotheses 1 and 2. Across the three PSID waves college education is a
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significant predictor of self-rated health. Although the 1995 sample represents somewhat
of an anomaly in the magnitude of the college education coefficient, there is clear
evidence that the predictive power of this variable has decreased over a 20-year time
period. In response to hypothesis 2, there is some evidence that education benefits health
through the life course. In fact, this finding is supported in the 1985 and 1995 samples
but not in the most recent sample. As previously mentioned, this may be preliminary
evidence for an emerging trend in the education and health relationship: that the life
course effects of college education are diminishing and that in future years gaining a
graduate degree may represent the cut-point in the education-based health gradient.
Table 9. Hypotheses
Hyp. #
1
2
3
4

Hypothesis Statement

Accept

Education is the strongest predictor of health in 1985
compared to 1985 and 1995
Education is a significant positive predictor of health as
respondent’s age
High school education is a stronger predictor of health in the
pre-baby boom and baby boom generations
College education is a stronger predictor of health in the postbaby boom generation

D

Reject

D
n/a
n/a

Findings from the education variables in the cross-sectional analysis of period
effects provide results as expected, significant in every time period. There are significant
period differences in the coefficients of all education variables across contiguous time
periods but not over the duration of the study period. College education is also strongest
predicting self-rated health in 1985 and weaker in later years (confirmed with the Clogg
test) indicating that college education has significantly less influence on health now than
it did 20 years ago, supporting hypothesis 1. Reasons for this include that other factors
are now more important predictors of health than a college education, obtaining a college
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education has become so commonplace that the positive effects of gaining a degree are
watered down, and/or a graduate level education may now represent a clearer dividing
line in the education-based health gap.
Cross-sectional analyses exploring age effects in the education and health
relationship reveal some interesting and unanticipated results. There is no life course
health benefit to attending college but not graduating although there are life course health
effects for high school and college education. For those with a high school diploma there
is actually a health disadvantage as age increases in 1985 but an advantage in 1995 and
2005. One explanation for this finding is that the lingering effects of a troubled economy
and high unemployment during the Carter Administration in the late 1970’s meant that
many people, educated and uneducated, were struggling thereby erasing any educationbased health gaps during this period of time. Respondents with a college degree have a
health advantage as they age in 1985 and 1995 but not in 2005; perhaps the value of a
college degree is decreasing and therefore having a degree no longer represents a
socioeconomic benchmark dividing healthy and unhealthy groups of people.
AGE AND PERIOD ANALYSIS: PART II
Part II of the causal analysis uses weighted ordinal regression to identify the
unique effects of age and period in the education and health relationship, controlling for
previous health status. Previous health status is the added dimension to the analysis and
this serves as a longitudinal method of examining age and period, in contrast to the crosssectional method already applied. This method makes use of the panel dataset by
accounting for multiple assessments of health status over time in one model. Weighted
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ordinal regression is used to identify period effects in this primary relationship by
regressing education on a 5-category, ordinal self-rated health variable using three timevariant sample datasets: 1995 controlling for 1985 health status (1995/1985 sample),
2005 controlling for 1995 health status (2005/1995 sample), and 2005 controlling for
1985 health status (2005/1985 sample). The life course effects of education on health are
tested in each sample by including the interaction of age and education in each equation.
For each time period, education is assessed using each of the three measures separately to
determine variation in the degree of educational attainment on health.
Descriptive statistics for each of the three samples are summarized in Table 10.
The average weighted age of the 1995/1985 sample is 52 years. Respondents are threequarters male, 86% white, 61% married and 66% employed. The majority of respondents
live in urban areas and almost one-third live in the South. The average income is lowest
in the 1995/1985 sample (less than $40,000/year). Over 30% of respondents graduated
high school, 21% attended college but did not graduate and 28% graduated from college.
The average self-rated health score is 3.8, practically the equivalent of very good health.
Respondents’ average age in the 2005/1995 sample is three years older than the
previous sample (55 years old). Once again, the sample is predominantly comprised of
males (75%), whites (84%), and married individuals (56%). Income is substantially
higher in the 2005/1995 sample ($60,000/year) compared to the previous ($40,000).
Roughly 30% graduated from high school but did not continue their education, 24%
attended college but did not graduate and 31% of respondents received a college degree.
The average self-rated health is almost the equivalent of the 1995/1985 sample at 3.7, or
a classification that is nearly considered very good health.
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Table 10. Weighted Means/Percentages and Standard Deviations
1995/1985 sample
2005/1995 sample
2005/1985 sample
Mean/
Mean/
Mean/
S.D.
S.D.
S.D.
Percentages
Percentages
Percentages
59.34
55.12
52.31
12.92
15.05
14.89
Age
(N=80,379)
(N=117,428)
(N=94,497)
78.47%
75.44%
75.91%
------Male Dummy
(N=80,379)
(N=117,428)
(N=94,497)
85.66%
83.96%
85.49%
White Dummy
------(N=94,497)
(N=117,428)
(N=80,379)
61.20%
56.00%
Married
61.30%
------(N=80,379)
(N=117,428)
Dummy
(N=94,497)
39.99
60.53
61.45
Income
45.82
86.82
93.87
(N=94,497)
(N=117,428)
(N=80,379)
71.84%
71.96%
73.46%
------Urban Dummy
(N=80,379)
(N=117,418)
(N=93,780)
32.28%
34.11%
32.60%
South Dummy
------(N=93,963)
(116,929)
(N=79,965)
18.96%
20.72%
21.29%
Occupation
------Dummy
(N=81,004)
(N=116,986)
(N=79,980)
Employment
65.54%
67.78%
63.01%
------Dummy
(N=94,490)
(N=117,369)
(N=80,320)
Age*Education
0.51
1.53
9.14
11.84
12.82
13.08
(High School)
(N=48,920)
(N=53,951)
(N=35,905)
4.25
-0.17
Age*Education
-0.67
8.86
8.15
7.21
(N=53,957)
(N=80,912)
(Some College)
(N=68,289)
Age*Education
-0.30
0.55
4.55
6.35
7.45
9.10
(Coll. Degree)
(N=94,351)
(117,313)
(N=80,223)
31.00%
30.00%
29.00%
High School
------(N=94,497)
(N=117,428)
(N=80,379)
24.00%
24.00%
21.00%
------Some College
(N=80,379)
(N=117,428)
(N=94,497)
27.95%
31.47%
33.10%
College Degree
------(N=94,497)
(N=117,428)
(N=80,379)
SR Health
3.45
3.41
3.34
1.13
1.11
1.12
(Previous)
(N=94,316)
(N=117,241)
(N=80,272)
3.91
3.72
SR Health
3.75
1.02
1.02
1.11
(N=80,379)
(N=117,295)
(Current)
(N=94,444)
Note 1: Health Dummy is measured as respondents indicating Excellent or Very Good Health
Note 2: Urban Dummy is calculated using Rural-Urban Continuum Codes 1-4
Note 3: Occupation Dummy is calculated from 3-digit occupation codes from the Census of Population;
Alphabetical Index of Industries and Occupation
Note 4: Mean age is centered in the calculation of the interaction term

The final sample analyzed in the longitudinal age and period analysis includes
respondents present in the 2005 and 1985 waves of data (Table 10). As expected the
mean age is older than the other samples at 59 years of age because these respondents
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have been surveyed in all three waves. The percent of respondents who are white, male,
and married are similar to those discussed in the previously. The average annual income
of respondents in this final sample exceeds $61,000, a slightly smaller percentage is not
employed, most likely indicating a higher prevalence of retirement in the 2005/1985
sample. The percent of those who graduated high school and attended college are similar
to the previous two samples but a higher percentage of respondents have graduated
college (33%), perhaps a result of respondents who finished their college degree later in
life, i.e. they represent non- traditional students. At last, the highest self-rated health
score of the three samples is found here at 3.9.

Model 2a: Weighted Ordinal Regression
Table 11 reports the weighted unstandardized coefficients, standard errors, and
Nagelkerke R-squared statistics for all variables in the age and period analysis, adding
previous health status to models tested earlier in the dissertation. In Table 11 the primary
independent variable, education, is measured as the PSID survey question; “Did you
graduate from high school?” The dependent variable is 5-category ordinal measure of
self-rated health, ranging from poor (1) to excellent (5) health.
Variables in the first sample are 1995 dependent, independent and control
measures with 1985 health status (referred to as the 1995/1985 sample). More than onethird of the variation in self-rated health is accounted for by the variables in the model
(Nagelkerke R2=.37). Many results of the demographic and socioeconomic control
variables are similar to those in the cross-sectional model (Table 6). More specifically,
young respondents report better health than older respondents (B=-.01), men report better
87

health than women (B=.09), and whites report better health than non-whites (B=.10).
Those who are employed and work in a prestigious occupation report better health as
well. Also, Southerners report worse health than non-Southerners (B=.-30).
Table 11. Weighted Ordinal Regression and Clogg Test:
Age and Period Analysis (High School)

Age
Male Dummy
White Dummy
Married Dummy
Income
Urban Dummy
South Dummy
Occupation
Dummy
Employment
Dummy
Age*Education
Education
Previous Health
Status
Nagelkerke
R-squared

1985/1995
Coefficient
(Std. Error)
-0.005**
(.001)
0.086**
(.029)
0.096**
(.024)
-0.146**
(.027)
0.011**
(.001)
0.001
(.019)
-0.303**
(.019)
0.385**
(.047)
0.793**
(.025)
0.002*
(.001)
0.130**
(.020)
0.853**
(.009)

1995/2005
Coefficient
(Std. Error)
-0.017**
(.001)
0.119**
(.024)
0.066**
(.022)
0.105**
(.021)
0.002**
(.000)
-0.143**
(.017)
-0.197**
(.017)
0.441**
(.029)
0.528**
(.022)
0.010**
(.001)
0.388**
(.018)
1.011**
(.009)

1985/2005
Coefficient
(Std. Error)
-0.022**
(.001)
0.010
(.030)
-0.090**
(.028)
0.244**
(.026)
0.002**
(.000)
-0.218**
(.021)
-0.358**
(.022)
0.164**
(.037)
0.603**
(.027)
0.019**
(.001)
0.234**
(.031)
0.696**
(.010)

85-95/95-05

95-05/85-05

85-95/85-05

Clogg Test

Clogg Test

Clogg Test

8.485

3.536

12.021

-0.877

2.837

1.821

0.921

4.381

5.044

-7.338

-4.159

-10.405

0.000

0.000

0.000

5.648

2.776

7.733

-4.158

5.791

1.892

-1.014

5.892

3.695

7.958

-2.153

5.164

-5.657

-6.364

-12.021

-9.588

4.296

-2.819

-12.414

23.414

11.670

36.7%

38.6%

28.4%

---

---

---

Note: Clogg statistics in bold indicate significance
*Indicates statistical significance at the .05 level
**Indicates statistical significance at the .01 level
***Mean age is centered in the calculation of the interaction term

Previous health status is a strong predictor of current health status, as expected
(B=.85). The more important issue is how the education and health relationship changes
when controlling for this variable: does education lose its predictive power once previous
health is introduced into the model? Education continues to have a significant benefit for
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health after including 1985 health status (B=.13), remaining a robust predictor of health
even after considering health at other time periods. Also, those with a high school
education report better health as age increases (B=.002). The direction of the age effect
has changed with the inclusion of self-reported health in the model (comparing results
from Table 6 to those in Table 11), which is logical because when analyzing the
longitudinal effect of education on health it is important to take into consideration health
status at more than a cross-section of time. Including previous self-reported health gives
a more accurate assessment of the effect of education as age increases. So, a high school
education benefits health as age increases, a finding that supports hypothesis 2.
Using 2005 independent variables controlling for 1995 previous health status (the
2005/1995 sample) explains almost 40% of the variation in self-rated health (Nagelkerke
R2=.39), a marked increase from the cross-sectional analysis (Table 6). One notable
change from the previous sample is that the direction of marital status has changed,
married respondents report better health (B=.11). Other independent variables reflect
similar findings to that of previous samples in that younger respondents (B=-.02), males
(B=.12), employed respondents (B=.53), non-Southerners (B=-.20), and respondents with
higher income levels (B=.002) all report better health than their counterparts.
Including previous health in the model quadruples the magnitude of the
education-health coefficient between the 1995/1985 sample and the 2005/1995 sample.
In this sample high school graduates report better health than those that never graduated
high school and the difference between samples is statistically significant according to
the Clogg statistic. After controlling for previous health there is a clear increase in the
strength of the education and health relationship, a finding that stands in opposition to
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hypothesis 1, which states the relationship between education and health weakens over
time. There is also a health benefit to those who have graduated high school as age
increases, supporting hypothesis 2 in that education benefits health over the life course.
The unstandardized coefficients for the independent and control variables in the
2005 sample controlling for 1985 previous health status (2005/1985 sample) are
examined to understand the relationship between education and health when taking into
account health status at a much earlier point in the life time. A little more than a quarter
of the variation in self-rated health is explained by the variables in the model (Nagelkerke
R2=.28). In this model, there is no health advantage associated with gender and the
advantage experienced by whites has been reversed, perhaps suggesting that female and
non-white respondents in this sample are hardier than whites and males. There is a
twenty year difference between current and past health in this sample and women and
non-whites may have better survival over this duration of time. As usual, many of the
findings are consistent with other samples, i.e. younger respondents (B=-.02), married
respondents (B=.24), respondents with higher incomes (B=.002), non-Southerners
(B=-.36), and employed respondents (B=.53) continue to report better health.
The coefficient of high school education is a moderately strong predictor of selfrated health in the 2005/1985 sample, after controlling for health twenty years prior.
When using the panel structure of the data and accounting for health much earlier in life,
education continues to be a robust predictor of health. The Clogg statistic indicates that
there is a significant difference in the magnitude of the coefficients between all three
samples. Substantively, this suggests that the effect of high school education on health
has strengthened over time when considering previous health status, a finding that does
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not support hypothesis 1. This is a clear difference from results that did not take previous
health status into consideration (Table 6), where there are mixed results for hypothesis 1.
In this model, there is also a health benefit to those who have graduated high school as
age increases, after controlling for health status twenty years earlier, supporting
hypothesis 2 in that education benefits health over the life course.
In sum, results in Table 11 show no evidence in support of hypotheses 1 and
strong evidence in support of hypothesis 2. This model is used to take advantage of the
panel structure of the PSID and to test how robust the relationship between high school
education and health is. In regards to hypothesis 1, the first period analyses (Table 6)
supported the hypothesis that the effect of high school education weakens across time but
after controlling for previous health status the opposite effect is found (Table 11). Two
samples in Table 11 use 2005 data controlling for previous health measures and both
have larger education coefficients than the sample using 1995 data controlling for 1985
health. Regarding hypothesis 2, this analysis indicates high school education provides a
health advantage with age. The evidence in support of hypothesis 2 when controlling for
previous self-reported health is stronger than the mixed evidence found in Table 6.

Model 2b: Weighted Ordinal Regression
Using some college attendance as the primary independent variable, Table 12
reports the weighted unstandardized coefficients, standard errors and the Nagelkerke Rsquared. A test to see if the education and health relationship is robust is provided in this
table by including previous health status into the model. In model 2b the primary
independent variable, education, is measured as the PSID survey question; “Have you
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attended college?” Respondents who fall into this category are mutually exclusive from
those who graduated from high school and who graduated from college. The dependent
variable is again self-rated health ranging from excellent (5) to poor (1).
The sample used to conduct this analysis includes 1995 dependent, independent
and control measures and 1985 health status (referred to as the 1995/1985 sample).
Almost 40% of the variation in self-rated health is accounted for by these measures
(Nagelkerke R2=.39). Employment is a particularly strong predictor in this model
(B=.78), much more so than other control variables. Another interesting finding is that
marital status is a negative predictor of health meaning that unmarried respondents report
better health (B=-.12). Other control variables, age, sex, race, income, etc. are practically
identical to the findings in cross-sectional analyses (Table 7).
This analysis identifies whether the significance and direction of the some college
education variable has changed from the cross-sectional analyses (presented in Table 7)
to the longitudinal analysis (Table 12). Some college education continues to have a
significant benefit for health after including 1985 health status (B=.09), suggesting that
education remains an important determinant of health even after considering previous
health status. Also, those with some college education report better health as age
increases (B=.01), a departure from the cross-sectional analysis summarized in Table 7
where no positive age effect is detected. Including previous health status as a control
changes the effect of education as age increases, supporting hypothesis 2.
The next analysis uses the 2005 sample of respondents while controlling for 1995 health
status (referred to as the 2005/1995 sample). Nearly 40% of the variation in the
dependent variable is explained by the variables in the model (Nagelkerke R2=.39). An
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important change from the cross-sectional analysis (Table 7) is that the direction of
rural/urban has changed. In the 2005, rural respondents (B=-.06) report better health than
urban respondents. Younger respondents (B=-.01), whites (B=.18), married respondents
(B=.09), employed respondents (B=.64), non-Southerners (B=-.25), and those with higher
income levels (B=.002) report better health than their counterparts.
Table 12. Weighted Ordinal Regression and Clogg Test:
Age and Period Analysis (Some College)

Age
Male Dummy
White Dummy
Married
Dummy
Income
Urban Dummy
South Dummy
Occupation
Dummy
Employment
Dummy
Age*Education
Education
Previous
Health Status
Nagelkerke
R-Squared

1985/1995
Coefficient
(Std. Error)
-0.006**
(.001)
0.004
(.024)
0.134**
(.022)
-0.117**
(.023)
0.011**
(.000)
-0.028
(.017)
-0.231**
(.017)
0.260**
(.030)
0.779**
(.022)
0.006**
(.001)
0.087**
(.018)
0.900**
(.008)

1995/2005
Coefficient
(Std. Error)
-0.011**
(.001)
0.004
(.019)
0.179**
(.018)
0.092**
(.017)
0.002**
(.000)
-0.064**
(.015)
-0.248**
(.014)
0.130**
(.021)
0.635**
(.018)
-0.005**
(.001)
0.259**
(.014)
1.106**
(.008)

1985/2005
Coefficient
(Std. Error)
-0.012**
(.001)
-0.072**
(.025)
0.191**
(.023)
0.267**
(.021)
0.001**
(.000)
-0.065**
(.018)
-0.386**
(.018)
0.110**
(.026)
0.752**
(.022)
0.007**
(.001)
0.131**
(.025)
0.782**
(.009)

85-95/95-05

95-05/85-05

85-95/85-05

Clogg Test

Clogg Test

Clogg Test

3.536

0.707

4.243

0.000

2.420

2.193

-1.583

-0.411

-1.791

-7.308

-6.477

-12.329

0.000

0.000

0.000

1.588

0.043

1.494

0.772

6.052

6.260

3.550

0.598

3.778

5.066

-4.116

0.868

7.778

-8.485

-0.707

-7.543

4.467

-1.428

-18.208

26.907

9.799

38.5%

39.4%

29.8%

---

---

---

Note: Clogg statistics in bold indicate significance
*Indicates statistical significance at the .05 level
**Indicates statistical significance at the .01 level
***Mean age is centered in the calculation of the interaction term

The addition of previous health status has slightly weakened the effect of the
some college (Table 7), but it remains significant (Table 12). In the 2005/1995 sample,
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those who have attended some college report better health than those who never attended
college. There is also a significant increase in the magnitude of the education coefficient
from the 1995/1985 sample (B=.09) to this one (B=.26), rejecting hypothesis 1 which
states the relationship between education and health weakens over time. The age*some
college interaction term uncovers a negative age effect which also rejects hypothesis 2.
The final assessment of a robust relationship between some college education and
health is tested using 2005 variables and controlling for 1985 health status (2005/1985
sample, examining the relationship between education and health when taking into
account health status at a much earlier point in the life time. Nearly a third of the
variation in self-rated health is explained (Nagelkerke R2=.30), substantially less than in
the previous two samples. The same findings regarding age, race, marital status, income,
region and employment are once again detected. Unlike other samples there is a health
advantage for females (B=-.09), which may reflect the notion that this sample is older and
females typically age better than males (Rogers, Hummer and Nam 2000).
Respondents who have attended college report better health than those who never
attended college, leading to the same conclusion in the last sample that this measure of
education is a robust predictor of self-rated health. According to the Clogg statistic there
is a significant difference in the magnitude of the some college coefficient in the
2005/1985 sample and the 1995/1985 sample, suggesting the relationship between some
college education and health strengthens over time. In reference to the first hypothesis
that the education-health relationship weakens over time, cross-sectional analyses (Table
7) provide mixed evidence and longitudinal analyses (Table 12) reject this supposition.
There is also a health benefit to those who attended college as age increases after
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controlling for health status 20 years prior, supporting hypothesis 2 that education
benefits health over the life course.
The analyses presented in this section use the panel structure of the data along
with testing how robust the some college education and health relationship is. In
summary, longitudinal analyses provide no evidence in support of hypothesis 1 and some
evidence in support of hypothesis 2 (Table 12), while cross-sectional analyses (Table 7)
show that the effect of some college education weakens across time but after controlling
for previous health status the opposite effect is found. In support of hypothesis 2, the
general notion is that respondents with some college education have a health advantage
over the life span.

Model 2c: Weighted Ordinal Regression
Results from a longitudinal assessment of age and period effects in the
relationship between college education and health are reported in table 13, including the
weighted unstandardized coefficients, standard errors and Nagelkerke R-squared
statistics. The difference between Table 8 (cross-sectional analyses) and Table 13
(longitudinal analyses) is the inclusion of previous health status to test if the education
and health relationship is robust. In model 2c the primary independent variable,
education, is measured as the PSID survey question; “Have you received a college
degree?” The dependent variable is a 5-category ordinal self-rated health variable.
The first sample analyzed is the 1995/1985 sample and more than 40% of the variation in
self-rated health is accounted for (Nagelkerke R2=.42). The only major difference
between coefficients in this analysis versus the cross-sectional analyses (Table 8) is that
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marital status is not a significant predictor of self-reported health. Results concerning the
other demographic and socioeconomic variables are the same in that there is a health
advantage to young respondents (B=-.01), males (B=.11), whites (B=.19), respondents
with more money (B=.01), and non-Southerners (B=-.21).
Table 13. Weighted Ordinal Regression and Clogg Test:
Age and Period Analysis (College Degree)

Age
Male Dummy
White Dummy
Married
Dummy
Income
Urban Dummy
South Dummy
Occupation
Dummy
Employment
Dummy
Age*Education
Education
Previous
Health Status
Nagelkerke
R-squared

1985/1995
Coefficient
(Std. Error)
-0.006**
(.001)
0.105**
(.022)
0.194**
(.020)
-0.003
(.020)
0.005**
(.000)
0.032*
(.015)
-0.207**
(.015)
0.401**
(.021)
0.825**
(.019)
0.005**
(.001)
0.121**
(.019)
0.969**
(.007)

1995/2005
Coefficient
(Std. Error)
-0.014**
(.001)
0.138**
(.017)
0.254**
(.016)
0.053**
(.015)
0.002**
(.000)
-0.119**
(.013)
-0.267**
(.012)
0.063**
(.015)
0.546**
(.016)
0.000
(.001)
0.257**
(.013)
1.161**
(.007)

1985/2005
Coefficient
(Std. Error)
-0.012**
(.001)
0.059**
(.021)
0.284**
(.020)
0.170**
(.018)
0.002**
(.000)
-0.129**
(.015)
-0.376**
(.014)
-0.034
(.018)
0.632**
(.018)
-0.008**
(.001)
0.403**
(.024)
0.860**
(.008)

85-95/95-05

95-05/85-05

85-95/85-05

Clogg Test

Clogg Test

Clogg Test

5.657

-1.414

4.243

-1.187

2.924

1.512

-2.343

-1.171

-3.182

-2.240

-4.993

-6.429

0.000

0.000

0.000

7.607

0.504

7.590

3.123

5.911

8.237

13.097

4.140

15.727

11.232

-3.571

7.374

3.536

5.657

9.192

-5.907

-5.349

-9.213

-19.395

28.316

10.254

41.6%

41.2%

33.2%

---

---

---

Note: Clogg statistics in bold indicate significance
*Indicates statistical significance at the .05 level
**Indicates statistical significance at the .01 level
***Mean age is centered in the calculation of the interaction term

The longitudinal assessment of college education and health shows that
respondents with a college education report better health than those without after
controlling for previous health status (B=.12). The college education and health
96

relationship is robust. A positive age effect exists in this analysis, i.e. those with a high
school education report better health as age increases (B=.01), controlling for previous
health status. The interaction term is significant in both the cross-sectional (Table 8) and
longitudinal analyses (Table 13), also indicating that the life course benefits of achieving
a college education on health is a robust finding, lending support to hypothesis 2.
The variables in the analysis using 2005 independent variables controlling for 1995
previous health status (referred to as the 2005/1995 sample) explains the same amount of
variation as the previous sample (Nagelkerke R2=.41). All control variables significantly
predict the dependent variable and once again provide the expected findings among
demographic, socioeconomic and geography-based measures. There is a health
advantage to being young (B=-.01), male (B=.14), white (B=.25), married (B=.05),
employed (B=.55), non-Southern (B-.27), and rural (B=-.12). The significance,
magnitude and direction of most of these variables are consistent throughout.
Consistent with the cross-sectional analyses (Table 8) college graduates report
better health than non-college graduates (B=.26) in Table 13. The magnitude of the
college education coefficient is significantly larger in the 2005/1995 analysis than the
1995/1985 analysis, meaning that the effect of education on health has strengthened over
time. Hypothesis 1 is rejected based on this result. The interaction of age*college
education indicates that there is no life course benefit to having a college degree, a
departure from the cross-sectional results.
The final sample predicting the longitudinal relationship between college
education and health is the 2005/1985 sample. The analysis is conducted to determine if
the education and health relationship changes when a longer duration between reported
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health statuses is examined (20 years as opposed to 10 years). Roughly one-third of the
variation in self-rated health is explained by the variables in the model (Nagelkerke
R2=.33), and there is a health advantage to respondents who are young (B=-.01), male
(B=.06), white (B=.25), married (B=.17), non-Southern (B=-.38), and employed (B=.63).
The coefficient of college education is significant, meaning that it is a robust
predictor of self-rated health as compared to the cross-sectional findings (Table 8), but is
stronger than in the previous two longitudinal analyses (Table 13). Controlling for other
variables and previous health status, respondents with a college degree report better
health than those without a college degree (B=.40). The magnitude of the college
education coefficient is significantly stronger in this analysis than the previous two,
indicated by the Clogg statistic. The strengthening of this relationship over time rejects
hypothesis 1. After accounting for health at earlier time periods the relationship between
education and health strengthens over time. The coefficient of the age*college degree
interaction term changes direction from previous waves, indicating a health disadvantage
over the life course to those with a college education. This is a surprising finding and
may be explained in a couple of ways. First, it may signify that a graduate education is a
better indicator of an education-based health gradient in recent time periods, or that the
average respondent age in the 2005/1985 analysis is older and therefore the positive
benefits of education are overshadowed by other factors that have become stronger
determinants of health. Regardless, this result represents a rejection of hypothesis 2.
Taking advantage of the panel in a longitudinal design, these models test how
robust is the relationship between college education and health. The longitudinal
methods highlight important age and period effects in the education and health
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relationship that were not seen in the cross-sectional analysis. In summary, the
longitudinal analyses (Table 13) provide no evidence in support of hypothesis 1 and some
evidence in support of hypothesis 2. In regards to hypothesis 1, the cross-sectional
analyses (Table 8) show that the effect of college education weakens over time,
supporting hypothesis 1, but after controlling for previous health status (Table 13) the
opposite effect is found. Education continues to be a positive predictor of health but the
relationship gets stronger rather than weaker. Regarding hypothesis 2, one of the samples
in Table 13 supports the hypothesis (1995/1985 sample), one of the samples reveals
insignificant findings (2005/1995 sample) and the other sample rejects the hypothesis
(2005/1985). This suggests partial evidence in support of hypothesis 2.
In summary, longitudinal analysis is used to determine if the education and health
relationship is robust, that is, if education continues to affect health after controlling for
previous health status. Findings show that high school, some college, and college
education continue to significantly predict self-rated in all time periods but to a lesser
degree than they did in the cross-sectional analyses, as seen in Table 14. Including
previous health status in the model reduces the predictive power of education moderately
but does not eliminate the importance of education. Period effects remain in this
extended version of the original model, but the magnitude of the education and health
relationship changes over time from the previous analysis, indicating that the effect of
education on health is suppressed using cross-sectional techniques. In the cross-sectional
method the strength of the relationship decreases over time but when using a longitudinal
method the strength of the relationship increases over time; rejecting hypothesis 1.
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Table 14. Hypotheses
Hyp. #
1
2
3
4

Hypothesis Statement
Education is the strongest predictor of health in 1985
compared to 1985 and 1995
Education is a significant positive predictor of health as
respondent’s age
High school education is a stronger predictor of health in the
pre-baby boom and baby boom generations
College education is a stronger predictor of health in the postbaby boom generation

Accept

Reject

D
D
n/a
n/a

After controlling for previous health status the statistical significance of all three
education interaction terms is present in each time period. Results for high school and
college education generally coincide with previous findings in that there is a positive age
effect of education on health during all time periods with the exception of college degree in
2005 (controlling for 1985 health). Most notably, the magnitude of the coefficients has
increased by including previous health status into the model, meaning that there is a greater
life course effect of education on health when assessing the relationship longitudinally
rather than cross-sectionally. When controlling for 1985 health the relationship between
college education and health is negative, as it is in the cross-sectional analysis. Twenty
years passed between measures of health in this analysis so it is likely that the negative
effects of aging have onset these respondents, resulting in the unexpected finding. Largely,
there is support for hypothesis 2 in the longitudinal analysis of education on health.
COHORT ANALYSIS
Weighted least squares (WLS) regression is used to test for cohort effects in the
education-health relationship. WLS is used because there is a skewed distribution in the
self-rated health variable across cohorts, so treating the dependent variable as a
continuous variable provides more logical interpretations of the results. The sample
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dataset used to test for cohort effects is comprised of respondents present in all three
waves of data: 1985, 1995 and 2005. Cohort 1 is made up of respondents born between
the years 1907-1945. Cohort 2 is comprised of respondents born between the years 19461964 and cohort 3 is those born between the years 1965-1969. These birth cohorts
represent pre-baby boomers, baby boomers, and post-baby boomers.
Table 15. Weighted Means/Percentages and S.D. of the Longitudinal Dataset
2005
Mean/Percentages

Standard Deviation

59.34
12.92
Age
(N=80,379)
78.47%
--Male Dummy
(N=80,379)
85.49%
--White Dummy
(N=80,379)
61.20%
--Married Dummy
(N=80,379)
61.45
93.87
Income
(N=80,379)
71.84%
--Urban Dummy
(N=80,379)
32.60%
--South Dummy
(N=79,965)
21.29%
Occupation
--(N=79,980)
Dummy
63.01%
Employment
--(N=80,320)
Dummy
29.11%
--High School
(N=23,396)
23.68%
--Some College
(N=19,016)
33.16%
--College Degree
(N=80,223)
3.34
1.12
Self-Rated Health
(N=80,272)
Note 1: Dataset includes only respondents (N=2,534) present in all three waves: 1985, 1995, 2005
Note 2: Health Dummy is measured as respondents indicating Excellent or Very Good Health
Note 3: Urban Dummy is calculated using Rural-Urban Continuum Codes 1-4
Note 4: Occupation Dummy is calculated from 3-digit occupation codes from the Census of Population;
Alphabetical Index of Industries and Occupation
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Table 15 summarizes the weighted sample size, means, percentages, and standard
deviations for all variables for 2005. The sample is comprised of respondents who are
present in all three waves of the PSID. Results show that the weighted mean age is 59
years. The weighted sample is 78% male, 85% white, and 61 % married. The weighted
average income measured in thousand’s of dollars is $61.15 The weighted percentage of
respondents living in an urban area is 72%. One-third of the weighted sample resides in
the Census South. Using 3-digit occupation codes from the Census (refer to Chapter 3
for details) to measure prestige, 21% of the weighted sample is considered to be
employed in a prestigious occupation. Finally, approximately 63% of the weighted
sample is currently employed.
The education variables used in the cohort analysis are measured using three
mutually exclusive categories of educational attainment: high school only, some college
and college education. The weighted percentage of respondents who received a high
school diploma only is 29%. The weighted of percentage of respondents who attended
college but did not graduate is 24%, and the weighted percentage of respondents who
have received a college degree is 33%. Self-rated health, measured as a continuous
variable, is used to conduct weighted least squares analysis to test for cohort effects in the
education and health relationship. The weighted mean score for self-rated health is 3.34
(slightly better than good health) with a standard deviation of 1.12 (n=80,272).
Weighted least squares regression results for high school education including
standardized coefficients, t-statistics, R-squared statistics and Clogg statistics for each
cohort are shown in Table 16. Standardized coefficients are interpreted in order to make
15

Refer to Chapter 3 for a more detailed description of how outliers are managed in the income variable.
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direct comparisons across cohort members in the same sample. The variables in the
model account for a quarter of the variation in self-rated health for cohort 1 (R2=.25) and
there is a significant health advantage for those who are young (β=-.05), male (β=.03),
white (β=.05), have higher levels of income (β =.07) or reside in urban areas (β=-.02) or
outside of the South (β=-.04). There is a health disadvantage to being employed in this
cohort, likely because those who still work for a living, as opposed to being retired, have
a lower quality of life.
Table 16. Weighted Least Squares Regression and Clogg Test:
Cohort Analysis (High School)

Age
Male Dummy
White
Dummy
Married
Dummy
Income
Urban
Dummy
South
Dummy
Occupation
Dummy
Employment
Dummy
Education
Dummy
SR Health
1985
SR Health
1995
R-squared

Cohort 1
Std. Coeff.
(T-stat.)
-0.047**
(-4.824)
0.032**
(2.521)
0.049**
(-5.196)
-0.044**
(-3.496)
0.070**
(7.474)
0.022*
(2.283)
-0.037**
(-3.992)
0.003
(0.271)
-0.073**
(-7.188)
0.106**
(11.404)
0.108**
(10.021)
0.368**
(34.361)

Cohort 2
Std. Coeff.
(T-stat.)
0.004
(0.636)
0.015
(1.829)
-0.124**
(-18.911)
0.059**
(7.062)
0.014
(1.868)
-0.110**
(-17.488)
-0.039**
(-6.087)
0.031**
(4.645)
0.127**
(17.803)
0.078**
(11.828)
0.222**
(29.822)
0.421**
(54.380)

Cohort 3
Std. Coeff.
(T-stat.)
-0.071**
(-8.387)
0.023*
(1.973)
0.004
(0.375)
-0.004
(-0.400)
0.089**
(9.707)
-0.039**
(-4.660)
-0.061**
(-6.931)
0.056**
(6.270)
0.198**
(21.691)
0.086**
(9.814)
0.146**
(15.562)
0.316**
(34.051)

Cohort 1 v. 2

Cohort 2 v. 3

Cohort 1 v. 3

Clogg Test

Clogg Test

Clogg Test

-4.472

7.273

3.606

1.030

-0.484

0.502

12.432

-10.274

3.999

-6.787

5.050

-2.676

0.000

0.000

0.000

10.430

-7.148

4.585

-0.377

1.840

1.093

-0.858

-2.026

-1.606

-12.286

-8.942

-16.289

2.279

-0.417

1.677

-7.003

5.154

-2.241

3.116

6.144

7.378

24.8%

50.2%

34.1%

---

---

---

Note: Clogg statistics in bold indicate significance
*Indicates statistical significance at the .05 level
**Indicates statistical significance at the .01 level
***Cohort 1-respondents born 1907-1945, cohort 2-respondents born 1946-1964, cohort 3-respondents
born 1965-1969
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Respondents who have graduated from high school report better health than those
who did not graduate from high school (β=.11) (even controlling for previous health
status at both the 1985 and 1995 waves), supporting hypothesis 3 in that high school
education is a significant predictor of health in the pre-baby boom generation. Another
important aspect of this model is that the inclusion of previous health status at two prior
time points uses the panel structure of the PSID and accounts for health at different
periods in the life span, which provides a more thorough examination of the relationship
between education and current health status.
Cohort 2 is the baby boom generation, those born between the years 1946-1964.
Half of the variation in self-rated health is accounted for by the variables in the model
(R2=.50). There are slight changes in the relationship between some of the control
variables and health. In the baby boom cohort there is no health advantage for men over
women men. The change of significance in gender may signify a generation of women
who found more and better life opportunities than previous generations, and as a result
have substantially different health outcomes than men. A second explanation is that
hardy female members have survived to middle/early old age in cohort 2, resulting in a
disappearance of a male health advantage (Ferraro and Farmer 1996; Johnson 2000).
Another interesting finding is that there is no significant age effect in cohort 2. This is
most likely because the negative effects of old age have not yet occurred in the baby
boom cohort. Other findings show that married (β=.06), non-Southern (β=-.04), and
employed respondents (β=.13) in cohort 2 report better health.
High school educated baby boomers report better health than those without a high
school education (β=.08), while controlling for previous health status at both the 1985
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and 1995 waves. This finding supports hypothesis 3 in that there is a significant health
advantage to having a high school education for the baby boom generation.
The post-boomers are the cohort of respondents born between the years 19651969 in the PSID. Almost 35% of the variation in self-rated health is accounted for by
the variables in the model and several changes occur in the significance of control
variables in cohort 3. First, age is once again a significant negative predictor of health.
Younger adults most likely predict better health than those approaching their forties.
There are no health differences between married and unmarried respondents or whites
and non-whites in the post-baby generation either. This may be because members of the
post-boom generation are not old enough to experience the accumulation of resources
over time as a result of being married, and how this benefits health. The race finding
reflects a generation with more racial equality than ever before. Other findings show that
males (β =.02), respondents with higher incomes (β =.09), respondents residing in rural
areas (β =-.04), and employed respondents (β =.20) report better health.
High school education significantly predicts self-rated health in all three cohorts.
The Clogg statistic indicates that the relationship between high school education and
health is strongest in the pre-baby boom cohort, supporting hypothesis 3. It is
hypothesized that higher levels of educational attainment differentiate groups of healthy
people from unhealthy people among later born cohorts. Throughout much of the 1900’s
there was a health advantage to graduating from high school but beginning with the baby
boom generation the benefits of a high school education on perceived health weaken.
In summary, Table 16 shows solid evidence in support of hypothesis 3. High
school education is a significant predictor of health for all cohorts but is strongest in the
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earliest cohort, the pre-baby boomers. The Clogg statistic indicates that the magnitude of
the high school education coefficient significantly decreases between the pre-baby boom
and baby boom cohorts, meaning that the effect of high school education on health
weakens between the two cohorts. The effect is also weakened in the post-boom cohort
but not quite to the degree between cohorts 1 and 2.
Weighted least squares regression results for some college education include
standardized coefficients, t-statistics, R-squared statistics and Clogg statistics for cohorts
1, 2 and 3 (Table 17). The variables in the model account for just under 30% of the
variation in self-rated health for cohort 1 (R2=.28). In cohort 1, the pre-baby boomers,
there is a significant health advantage to respondents who are young (β=-.05), male
(β=.05), white (β=.06), unmarried (β=-.07), those with higher levels of income (β=.08),
and those that reside outside of the South (β=-.05). Those with a job are less likely to be
in good health than those with a job (β=-.04), most likely because respondents with the
most comfortable living in cohort 1 are retired.
There are no significant differences in reported health between respondents who
have attended college versus those who did not attend college in cohort 1. This finding is
present while controlling for previous health status at both the 1985 and 1995 waves,
both of which are strong predictors of current health status. This may lend support to
hypothesis 4 stating that higher levels of education predict health in later cohorts rather
than earlier cohorts. It reinforces the notion that a high school education was the
benchmark of education-based health disparities in the pre-baby boom generation.
For cohort 2, the baby boomers, nearly half of the variation in self-reported health
is accounted for by the variables in the model (R2=.44). The usual demographic and
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socioeconomic results are uncovered with one notable exception. In this analysis there is
a health advantage for non-whites (β=-.06) over whites. Most analyses presented
throughout the dissertation illustrate a white advantage in self-reported health. Age also
represents a departure from most analyses presented. In cohort 2 there is a positive
relationship between age and self-reported health. Such a result reflects a relatively
young cohort that has not yet reached the part of the life span where aging is a detriment
on health.
Table 17. Weighted Least Squares and Clogg Test: Cohort Analysis (Some College)

Age
Male
Dummy
White
Dummy
Married
Dummy
Income
Urban
Dummy
South
Dummy
Occupation
Dummy
Employment
Dummy
Education
Dummy
SR Health
1985
SR Health
1995
R-squared

Cohort 1
Std. Coeff.
(T-stat.)
-0.047**
(-5.528)
0.054**
(4.826)
0.060**
(7.366)
-0.067**
(-5.984)
0.078**
(9.284)
0.011
(1.391)
-0.050**
(-6.245)
-0.033**
(-3.900)
-0.041**
(-4.655)
0.006
(0.733)
0.122**
(12.877)
0.415**
(43.952)

Cohort 2
Std. Coeff.
(T-stat.)
0.025**
(4.643)
0.024**
(3.839)
-0.058**
(-11.317)
0.062**
(9.432)
-0.031**
(-5.538)
-0.042**
(-8.153)
-0.040**
(-7.937)
0.033**
(6.239)
0.194**
(34.225)
0.052**
(10.299)
0.235**
(40.345)
0.399**
(67.265)

Cohort 3
Std. Coeff.
(T-stat.)
-0.071**
(-11.236)
-0.072**
(-8.730)
0.093**
(12.461)
-0.002
(-0.203)
0.096**
(13.717)
-0.008
(-1.240)
-0.113**
(-17.632)
0.009
(1.299)
0.160**
(23.193)
0.007
(1.095)
0.244**
(34.782)
0.352**
(49.352)

Cohort 1 v. 2

Cohort 2 v. 3

Cohort 1 v. 3

Clogg Test

Clogg Test

Clogg Test

-6.261

12.522

4.950

1.983

9.076

9.099

11.087

-16.585

-0.400

-9.778

6.657

-4.971

0.000

0.000

0.000

5.375

-4.447

1.902

-1.695

8.623

4.675

-5.166

3.280

-4.069

-15.733

0.174

-14.738

-3.674

5.617

0.108

-8.939

-1.400

-9.264

5.028

5.315

8.590

28.0%

44.2%

41.8%

---

---

---

Note: Clogg statistics in bold indicate significance
*Indicates statistical significance at the .05 level
**Indicates statistical significance at the .01 level
***Cohort 1-respondents born 1907-1945, cohort 2-respondents born 1946-1964, cohort 3-respondents
born 1965-1969
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Respondents who have attended some college report better health than those who
never attended college (β=.05) in the baby boom cohort, after controlling for two
measures of previous health status. The Clogg statistic indicates that the difference in
some college education is significant across cohorts 1 and 2, meaning that the baby
boomers clearly benefit from attending college where as there is no difference in the prebaby boom generation between those who attended college and those who graduated
from high school, supporting hypothesis 4 in that higher levels of education become
better predictors of health in later generations. This may represent a transitional period
where simply attending college provided benefits in health for the baby boomers.
The post-baby boomers (cohort 3) show unique results regarding the control
variables compared to the previous cohorts. More than 40% of variation in self-rated
health is accounted for by the variables in the model (R2=.42). Respondents who are
female (β=-.07), those with higher income levels (β=.10), who live outside of the South
(β=-.11), and who are employed (β=.16) report better health. The usual health advantage
of men and married respondents is not present in this analysis. The finding for marital
status reflects a cohort that has not been married long enough to experience health
benefits of combining the resources of two people as well as accumulating these
resources over time (Rogers, Hummer and Nam 2000).
There is no significant health effect with attending some college in the post-baby
boom cohort. The Clogg statistic indicates that the difference in some college education
is significant between cohorts 1 and 2, and between cohorts 2 and 3. Attending college
has shifted from being a meaningless predictor of health in the pre-baby boom cohort, to
a positive predictor in the baby boom cohort, and back to a meaningless predictor in the
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post-baby boom. This shift indicates that there is no longer an advantage of attending
college but not graduating, as there was for the baby boomers, supporting hypothesis 4
(more recent generations require higher levels of educational attainment to achieve health
benefits from education). The fact that attending college and not finishing doesn’t
provide health benefits in modern society may reflect a general lack of characteristics that
makes a person successful in this cohort. Another explanation is that the stigma of
dropping out of school may be a detriment in reality.
In summary, Table 17 provides strong evidence in support of hypothesis 4,
suggesting that the education based health gradient has changed across cohort. There is
no effect of some college education on health for cohorts 1 and 3, perhaps for different
reasons. Gaining a high school education was a very important benchmark to gain access
to society’s resources in the pre-baby boom generation, so attending college was not
necessary. In the post-boom generation, simply attending college but not graduating is
not good enough to gain access to societal resources. Baby boomers are the transitional
cohort between these two cohorts. In fact, a particular level of educational attainment
affects health differently across cohorts, indicated by the significant differences shown in
the Clogg statistics.
Results from the weighted least squares regression using college education as the
primary independent variable are shown in Table 18. The variables in the model account
for almost 35% of the variation in self-rated health for cohort 1 (R2=.33). In cohort 1, the
pre-baby boomers, there is a significant health advantage to respondents who are young
(β=-.07), male (β=.10), white (β=.10), unmarried (β=-.10), have higher levels of income
(β=.07), reside in rural areas (β=-.03), and outside of the South (β=-.01). There is no
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health difference between those with a job and those without, which is common among a
cohort of individuals who are later in life. The relationship between health and all control
variables, with the exception of marital status, is as expected.
Table 18. Weighted Least Squares and Clogg Test: Cohort Analysis (College Degree)

Urban
Dummy
South
Dummy
Occupation
Dummy
Employment
Dummy
Education
Dummy
SR Health
1985
SR Health
1995

Cohort 1
Std. Coeff.
(T-stat.)
-0.072**
(-10.338)
0.098**
(10.950)
0.098**
(14.835)
-0.097**
(-10.689)
0.070**
(9.119)
-0.031**
(-4.737)
-0.014*
(-2.179)
-0.042**
(-5.173)
-0.009
(-1.106)
-0.049**
(-7.034)
0.124**
(15.436)
0.454**
(56.366)

Cohort 2
Std. Coeff.
(T-stat.)
0.020**
(4.846)
0.033**
(6.805)
-0.020**
(-5.185)
0.020**
(3.927)
0.021**
(4.965)
-0.041**
(-10.624)
-0.033**
(-8.510)
-0.015**
(-3.540)
0.142**
(33.114)
0.063**
(15.053)
0.246**
(52.661)
0.409**
(87.558)

Cohort 3
Std. Coeff.
(T-stat.)
-0.045**
(-13.253)
0.022**
(6.387)
0.033**
(11.665)
0.004
(-1.003)
0.052**
(16.256)
-0.032**
(-11.647)
-0.058**
(-21.286)
-0.004
(-1.425)
0.123**
(34.623)
0.027**
(8.868)
0.210**
(63.706)
0.413**
(123.982)

R-squared

33.1%

44.7%

44.0%

Age
Male
Dummy
White
Dummy
Married
Dummy
Income

Cohort 1 v. 2

Cohort 2 v. 3

Cohort 1 v. 3

Clogg Test

Clogg Test

Clogg Test

-12.728

12.075

4.025

5.868

10.481

13.593

15.593

-17.925

3.114

-11.287

6.613

-6.316

0.000

0.000

0.000

0.795

-9.333

-5.732

1.976

15.867

13.264

-4.274

-5.183

-6.020

-12.029

-4.717

-13.828

-12.890

6.578

-9.680

-12.238

0.128

-11.556

9.033

-2.049

7.119

---

---

---

Note: Clogg statistics in bold indicate significance
*Indicates statistical significance at the .05 level
**Indicates statistical significance at the .01 level
***Cohort 1-respondents born 1907-1945, cohort 2-respondents born 1946-1964, cohort 3-respondents
born 1965-1969

Respondents with a college degree report worse health than those without a
college degree in the pre-boom generation (β=-.05); representing the most unexpected
finding in the cohort analysis. The most likely explanation is that it is a product of the
outcome variable, self-reported health. That is, those who received a college degree in a
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cohort where such an accomplishment was rare have more knowledge about health
maintenance and health outcomes than others (Mirowsky and Ross 2003), thus, their
perceived health is actually worse than that of less educated individuals who know less
about health. This finding is present while controlling for previous health status at both
the 1985 and 1995 waves; it supports hypothesis 4 because through the notion that there
are no positive health benefits of graduating college in cohort 1.
For cohort 2, the baby boomers, almost half of the variation in self-rated health is
accounted for by the variables in the model (R2=.45). Important differences between
cohorts 1 and 2 are that the direction of the age, race, and marital status coefficients
change, indicating that baby boomers are a relatively young cohort and non-whites and
married respondents report health advantages, unlike that of previous analyses. The race
finding is likely a product of a generation where minorities were more socially integrated
than ever before. Results for other controls suggest that males (β=.03), those with higher
incomes (β=.02), non-Southerners (β=-.03), rural residents (β=-.04), and employed
respondents (β=.14) report better health.
Respondents who have graduated from college report better health than those who
did not graduate from college (β=.06) in the baby boom cohort after controlling for
previous health status at both the 1985 and 1995 waves. The Clogg statistic indicates that
the difference in the coefficient of college education is significant across cohorts 1 and 2,
meaning that the baby boomers clearly benefit from graduating college more so than the
pre-baby boomers, supporting hypothesis 4. The health advantage for baby boomers
indicates that it is a transitional cohort where high school education becomes less of a
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health benchmark and some level of college education becomes the new benchmark in
education-based health disparities.
Nearly half of the variation in self-rated health is explained by the model for the
post-baby boom cohort. Age is a negative indicator of health because people in this
cohort are either young adults or approaching mid-life. Using self-rated health as a
dependent variable means it is likely that the perceived health of the younger adults is
much better than those who are gradually approaching middle age. Other findings are
consistent with the demographic and socioeconomic results from other analyses in that
males (β=.02), whites (β=.03), higher income respondents (β=.05), rural residents (β=.03), non-Southerners (β=-.06,) and those with a job (β=.12) report better health.
Respondents who have graduated from college report better health than those who
did not (β=.03) in the post-baby boom cohort and this coefficient is stronger than in the
pre-baby boom cohort, i.e. graduating from college has more of an effect in the post-baby
boom cohort than the pre-baby boom cohort, supporting hypothesis 4.
Results in Table 18 provide strong evidence in support of hypothesis 4.
Individuals with a college degree report better health in the baby boom and post-baby
cohorts as hypothesized. The Clogg statistic confirms that difference is statistically
significant. College education, as an indicator of educational attainment, negatively
predicts self-rated health in the pre-baby boom cohort; instead a high school education is
prominent in the education-based health gradient for this group. College graduates likely
report a health disadvantage in cohort 1 because their perceived health is worse than
those with less education or because gaining a high school diploma provided access to
societal resources, so the additional benefits of gaining a college degree are relatively
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meaningless to this group of people. Clearly, there is a changing nature in the education
and health relationship across three historically recognized American cohorts.
Table 19 shows that results for the cohort analysis in the education and health
relationship support hypotheses 3 and 4. There is a health advantage of being a high
school graduate in all cohorts but the relationship weakens across cohorts, supporting
hypothesis 3. Earlier generations of Americans reap greater benefits from obtaining a
high school education than more recent generations. A high school education provided
opportunities and resources; it was the key to a better future for these cohorts. In today’s
American society this is no longer the case; a high school education does not provide the
breadth of opportunities that it once did. More advanced levels of educational attainment
predict health as cohorts pass through society.
Table 19. Hypotheses
Hyp. #
1
2
3
4

Hypothesis Statement
Education is the strongest predictor of health in 1985
compared to 1985 and 1995
Education is a significant positive predictor of health as
respondent’s age
High school education is a stronger predictor of health in the
pre-baby boom and baby boom generations
College education is a stronger predictor of health in the postbaby boom generation

Accept

Reject

n/a
n/a

D
D

Using some college as the indicator of educational attainment, a different pattern
arises. There is a health advantage to attending college for the baby boomers but not for
any other cohort. This represents a transition in the education-health relationship where
the level of educational achievement necessary to affect self-reported health is increasing
across cohorts. The effect of attending college on post-baby boomers is negative. It is
somewhat unexpected that the health of this group is worse than their counterparts who
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never attended college but it does suggest that there are negative experiences attached to
those who dropout. These individuals may find themselves caught between being overqualified for some jobs and under-qualified for others, leaving them without access to
society’s resources.
Using college degree as the level of educational attainment, there is a health
advantage to baby boomers and post-baby boomers but not pre-baby boomers, supporting
hypothesis 4. The way to gain access to better jobs, better pay, better benefits, and better
career mobility is to become a college graduate. All of the resources gained by obtaining
this degree also benefit a person’s health status. The magnitude of the standardized
coefficient is slightly lower for the post-baby boomers than the baby boomers, which may
indicate a new trend in the education-health relationship. The positive benefits of
receiving a college degree may be dwindling and earning a graduate degree may be
taking its place.
Tables 20-22 are summary tables for the three types of analyses conducted in this
study. Results in Table 20 summarize the age and period analysis Part I (Tables 6-8),
Table 21 summarizes the age and period analysis Part II (Tables 11-13), and Table 22
summarizes the cohort analysis (Tables 16-18). Just coefficients for education and
age*education (where appropriate), R-squared statistics and Clogg Statistics are reported
for each model—as these represent the primary relationships of interest.
Table 20 presents a summary of the weighted ordinal regression analysis testing
for age and period effects in Tables 6-8. This table shows the coefficients for the
interaction of age*education and education, for each time period (1985, 1995, 2005), and
each indicator of education (high school, some college, college degree). Using high
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school as the education measure, there is a significant age effect in the education and
health relationship in all 3 time periods. That is, as age increases respondents with a high
school education report better health than those without a high school education in 1995
and 2005. In 1985 the opposite effect is found, respondents with a high school education
report worse health than those without a high school education as age increases. These
findings lend partial support to hypothesis 2: that education benefits health over the life
course. With respect to period effects, respondents with a high school diploma report
better health than those without in all three time periods, a relationship that weakens over
time, supporting hypothesis 1.
Table 20. Summary of Weighted Ordinal Regression (Tables 6-8)
Variable
High School
1985
1995
2005

Age*Educ.
Coefficient
(Std. Error)
-.003**
(.001)
.002*
(.001)
.011**
(.001)

Education
Coefficient
(Std. Error)
.551**
(.017)
.265**
(.017)
.506**
(.016)

.001
(.001)
.001
(.001)
.001
(.001)

.414**
(.016)
.275**
(.015)
.380**
(.012)

.003**
(.001)
.014**
(.001)
-.001**
(.001)

.827**
(.017)
.334**
(.016)
.568**
(.011)

Nagelkerke
R-Squared

Clogg Test
Comparisons

Age*Educ.
Clogg Stat.

Educ.
Clogg Stat.

24.3%

1985-1995

-3.536**

11.896**

21.5%

1995-2005

-6.364**

-10.323**

20.0%

1985-2005

-9.899**

1.928

24.5%

1985-1995

0.000

6.338**

22.4%

1995-2005

0.000

-5.466**

19.0%

1985-2005

0.000

1.700

29.1%

1985-1995

-7.778**

21.118**

23.9%

1995-2005

10.607**

-12.052**

20.1%

1985-2005

2.828**

12.791**

Some Coll.
1985
1995
2005
Coll. Degree
1985
1995
2005

Note: *Indicates statistical significance at the .05 level
**Indicates statistical significance at the .01 level
***Mean age is centered in the calculation of the interaction term
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No significant age effect in the education and health relationship is detected using
the interaction of some college and age. Alternatively, some college education is a
significant predictor of self-rated health in all three time periods. According to the Clogg
statistic, there are significant period effects in the high school education and health
relationship between 1985-1995 and 1995-2005, but there is not a significant difference
in the coefficient between the beginning and ending time period. In other words there is
a unique relationship between some college attendance and health in 1995: so there is
partial evidence to support hypothesis 1 and no evidence to support hypothesis 2.
The interaction term of college degree and age finds a mixture of results. In 1985
and 1995, respondents with a college degree have better health than those without a
degree as age increases. In 2005, the positive effects of having a college degree on life
course health disappears; indicating that factors other than education have become strong
predictors of health. In reference to period effects, respondents with a college degree
report better health than those without a college degree in all three time periods. The
Clogg statistic confirms a significant difference in the magnitude of the coefficient
between all time periods. The strength of the relationship between college education and
health has weakened from 1985 to 2005, supporting hypothesis 1.
Table 21 is a summary of the weighted ordinal regression analysis testing for age
and period effects in Tables 11-13. A longitudinal method was used to test if the
education and health relationship is robust; the role of age and period were also
examined. Table 21 shows the coefficients for all indicators of educational attainment
and their interactions with age in the three samples: 1995 controlling for 1985 health,
2005 controlling for 1995 health, and 2005 controlling for 1985 health. In each analysis
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there is a positive age effect in the high school education and health relationship. Results
match those of the previous age analysis: there is a positive age effect of high school
education on health in 1995 and 2005, even controlling for previous health status, lending
further support for hypothesis 2. There is an important change in the effect of high
school education on health over time when assessed longitudinally. In opposition to
hypothesis 1, the strength of the high school education-health relationship has actually
increased over time rather than decreased, as found in the cross-sectional analysis.
Table 21. Summary of Weighted Ordinal Regression (Tables 11-13)
Variable

Age*Educ.
Coefficient
(Std. Error)

Education
Coefficient
(Std. Error)

1985 –1995

.002*
(.001)

1995 – 2005
1985 – 2005

Nagelkerke
R-Squared

Clogg Test
Comparisons

Age*Educ.
Clogg Stat.

Educ.
Clogg Stat.

.130**
(.020)

36.7%

1985-95/
1995-05

-5.657**

-9.588**

.010**
(.001)

.388**
(.018)

38.6%

1995-05/
1985-05

-6.364**

4.296**

.019**
(.001)

.234**
(.031)

28.4%

1985-95/
1985/05

-12.021**

-2.819**

1985 – 1995

.006**
(.001)

.087**
(.018)

38.5%

1985-95/
1995-05

7.778**

-7.543**

1995 – 2005

-.005**
(.001)

.259**
(.014)

39.4%

1995-05/
1985-05

-8.485**

4.467**

1985 – 2005

.007**
(.001)

.131**
(.025)

29.8%

1985-95/
1985/05

-0.707

-1.428

1985 – 1995

.005**
(.001)

.121**
(.019)

41.6%

1985-95/
1995-05

3.536**

-5.907**

1995 – 2005

.000
(.001)

.257**
(.013)

41.2%

1995-05/
1985-05

5.657**

-5.349**

1985 – 2005

-.008**
(.001)

.403**
(.024)

33.2%

1985-95/
1985/05

9.192**

-9.213**

High School

Some Coll.

Coll. Degree

Note: *Indicates statistical significance at the .05 level
**Indicates statistical significance at the .01 level

Using some college education as the educational attainment measure there is a
mixture of support for hypothesis 2. When 1985 health is included as the control
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measure college attendees report better health as age increases. Using a cross-sectional
analysis there are no significant age effects, illustrating the importance of using a panel
dataset to uncover the true relationship between variables by controlling for important
measures at previous points in time. Respondents who have attended some college but
not graduated report better health than those that never attended college in all
longitudinal analyses. The Clogg statistic indicates that the magnitude of this coefficient
significantly increases between 1995 and 2005, controlling for health status at the prior
time period. The relationship between some college education and health strengthens
over time in the longitudinal analysis, a finding that does not support hypothesis 1. When
studying this relationship cross-sectionally, the opposite effect is found.
Inconsistent findings for age effects exist using college education as the measure
of educational attainment. Those with a college degree report better health as age
increases in 1995 (controlling for 1985 health status), but they report worse health as age
increases in 2005 (controlling for 1985 status). This is likely because there is a 20-year
time gap for the respondents in the 2005 wave, meaning that factors other than education
have likely affected their aging more so than the group in the 1995/1985 sample (Ross
and Wu 1996), providing partial support for hypothesis 2. College education is a
significant predictor of health when tested longitudinally. The magnitude of the
coefficient strengthens over time according to the Clogg statistic, once again the opposite
of what is posited in hypothesis 1. Results from this analysis suggest that after
controlling for previous health status the education and health relationship strengthens
over time rather than weakens over time, as found in the age and period analysis part I.
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Results of the cohort analysis (Tables 16-18) are summarized in Table 22,
comparable to Tables 20 and 21. Respondents with a high school diploma report better
health in cohort 1 than in cohort 2 or 3. The magnitude of the high school education
coefficient is significantly different across cohorts, indicating that the relationship
between high school education and health is strongest in the pre-baby boom cohort as
hypothesis 3 suggests.
Table 22. Summary of Weighted Least Squares Regression (Tables 16-18)
Variable

Cohort 1 (High School)
Cohort 2 (High School)
Cohort 3 (High School)
Cohort 1 (Some College)
Cohort 2 (Some College)
Cohort 3 (Some College)

Cohort 1 (Coll. Degree)
Cohort 2 (Coll. Degree)
Cohort 3 (Coll. Degree)

Education
Std. Coefficient
(t-Stat.)
.106**
(11.40)
.078**
(11.83)
.086**
(9.81)
.006
(0.733)
.052**
(10.30)
0.007
(1.10)
-.049**
(-7.03)
.063**
(15.05)
.027**
(8.87)

R-Squared

Clogg Test
Comparison Groups

Clogg Test
Statistic

24.8%

Cohort 1 vs. Cohort 2

2.30**

50.2%

Cohort 2 vs. Cohort 3

-0.42

34.1%

Cohort 1 vs. Cohort 3

1.68*

28.0%

Cohort 1 vs. Cohort 2

-3.67**

44.2%

Cohort 2 vs. Cohort 3

5.62**

41.8%

Cohort 1 vs. Cohort 3

0.11

33.1%

Cohort 1 vs. Cohort 2

-12.89**

44.7%

Cohort 2 vs. Cohort 3

6.58**

44.0%

Cohort 1 vs. Cohort 3

-9.68**

Note: *Indicates statistical significance at the .05 level
**Indicates statistical significance at the .01 level

Different results are uncovered using some college as the indicator of educational
attainment. Respondents who have attended college report better health than those who
have not attended college in cohort 2, and the measure is insignificant in cohorts 1 and 3.
The findings using this measure of educational attainment suggest that in cohort 1 high
school education is the important milestone to predict health; attending college was
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unnecessary to acquire the appropriate societal resources. In cohort 3 attending college is
not good enough to predict health. Instead, graduating college is a much more important
educational milestone. Another potential explanation for the mixed results is that simply
attending college does not represent an educational milestone such as graduating. For
this reason, people who only attend college can fall in either direction regarding whether
college helps them or hurts them in society. There is a significant difference in the
education and health relationship between all cohorts, meaning that some college
attendance effects each cohort in a unique way, reflecting the changing importance of
college in our society over this period of time.
Finally, respondents with a college degree report better health than those without
a college degree in cohorts 2 and 3. This relationship is negative in cohort 1, as
illustrated in the previous section this is most likely due to college graduates having more
knowledge about health and thus their perceived health is actually worse than those who
have less knowledge about health. There are significant differences in the magnitude of
the coefficient between all cohorts, confirming hypothesis 4 that in the most recent
cohort’s college education is a significant predictor of health. In summary, as cohorts
pass through society higher levels of educational attainment are necessary to predict
health. This is illustrated not only using college education as the measure of educational
attainment, but it is also supported using high school as the measure of educational
attainment as well. In the pre-baby boom cohort there is a health advantage to graduating
from high school which is substituted by receiving a college degree for later cohorts.
In conclusion, there is a great deal of evidence in support of the hypotheses
outlined in this dissertation but also some evidence against one hypothesis as well.
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Hypothesis 1 posits that the link between education and health weakens over time. Using
all measures of educational attainment this hypothesis is supported in cross-sectional
research. When implementing a longitudinal method to test this hypothesis there is no
support, that is, the relationship between health and all measures of educational
attainment actually strengthens over time. Although there is some mixed evidence as to
the life course benefit of education on health, hypothesis 2 is generally supported
throughout this research, especially using longitudinal research methods. Hypothesis 3
predicts that high school education is a stronger predictor of health in earlier cohorts but
not later cohorts and this is supported using longitudinal methods. Last, there is strong
evidence in support of hypothesis 4 that there is a health advantage of being a college
graduate in recent cohorts, but not the earliest cohort. Results reveal support for all
hypotheses outlined in the dissertation, but using longitudinal methods hypotheses 2-4 are
supported and hypothesis 1 is rejected.
Table 23. Hypotheses
Hyp. #
1
2
3
4

Hypothesis Statement
Education is the strongest predictor of health in 1985
compared to 1985 and 1995
Education is a significant positive predictor of health as
respondent’s age
High school education is a stronger predictor of health in
the pre-baby boom and baby boom generations
College education is a stronger predictor of health in the
post-baby boom generation

Accept

Reject

D
D
D
D

LIMITATIONS
There are several limitations to this study. First, each family sample is
disproportionately male because the head of household is the primary interviewee, who is
more typically male. As a result unmarried women are unlikely to be included in any
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sample, thereby creating a bias because unhealthy women are less likely to get married.
A second limitation of the data is that the 1995 PSID family wave lacks certain
demographic and socioeconomic variables that are present in other waves. Specifically,
education, race, income, occupation, marital status, rural-urban continuum code, and
geographic Census region of residence are not included in the 1995 wave. This limitation
of the data is addressed by merging 1993 information for each of these variables to the
respondents in the 1995 wave. Clearly, many of these variables could have changed over
a two year period and also not all respondents present in the 1995 wave were present in
the 1993 wave, meaning that complete information for 1995 respondents was lacking in
some cases. This also may explain why some of the results in the 1995 wave of data are
inconsistent with the 1985 and 2005 waves.
Another limitation is that the PSID only began asking health-related questions in
1984. The dataset is rich with demographic, social and economic data dating back to the
late 1960’s, but when conducting health-related studies the entire dataset cannot be used.
In fairness, the PSID was not originally developed to study health but has certainly
become a viable resource to study health-based issues over time. At this point in time,
studies such as this can only be analyzed over a period of approximately 20 years but as
data collection continues scientists can continually add more and better data to their
research.
The methodology used in this study represents another limitation. Although
controlling for variables at previous time periods make use of the panel structure of the
PSID, there are more sophisticated methods of analyzing longitudinal and panel data that
were not utilized in this research. Such methods include robust standard errors,
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generalized estimating equations, random effects models, fixed effects models, and
hybrid models (Allison 2008). All of these methods can be used for linear models and
logistic regression models. These modeling techniques better address some of the
problems associated with using panel data, including statistical dependence among
multiple observations from the same individual, the increased chance of Type I error due
to standard errors being too low and inefficient parameter estimates (Allison 2008).
Future studies using the PSID to study the longitudinal relationship between education
and health should consider using these recommended research techniques.

123

CHAPTER V
DISCUSSION AND CONCLUSIONS

DISCUSSION
Two fundamental American institutions, education and health care, are currently
the topic of debate and criticism in today’s society. Americans are clearly divided on the
subject of adopting a universal health care plan (Langer 2008), along with the solutions to
reforming an education system that fails many (Kirsh et al. 2007). The beginning of a
new Presidential administration adds to the uncertainty of the future direction of both
institutions. As this and other research has recognized, education and health care are
intimately related (House, Kessler and Herzog 1990; Ross and Wu 1996; Lauderdale
2001; Lynch 2003; Willson, Shuey and Elder 2007). This research investigates the role
of age, period, and cohort in the education-health relationship and how the relationship
changes over time and by cohort for varying levels of educational attainment.
The theoretical framework used to guide this research is based off the cumulative
advantage hypothesis (Merton 1968). The accumulation of resources over time creates
health disparities across the life course and widens the gap between the highly educated
and those who are less educated. As discussed in earlier chapters, there is a large body of
work that supports the cumulative advantage hypothesis and another that rejects it. The
hypothesized relationship outlined in the dissertation errs on the side of supporting
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cumulative advantage. Although cumulative advantage provides a framework for
explaining the life course nature of the education and health relationship, it does not
provide an adequate explanation of how the relationship changes across time periods or
cohorts. Theory is under-developed when charged with explaining how the education
and health relationship differs by age, period and cohort.
The literature on the relationship between education and health is extensive;
recent analyses indicate that scientists have begun using panel datasets to assess the
longitudinal nature of the education and health relationship. Most notably Lynch (2003),
Willson, Shuey and Elder (2007) and Liu and Hummer (2008) have investigated
education-based health inequalities across the life course. Each of these studies provides
an important contribution to the literature and the dissertation contributes something
unique to each of them. Lynch (2003) looks at age and cohort differences in the effect of
education on health using repeated cross-sections of data. The current research extends
Lynch’s (2003) work by utilizing a panel dataset to investigate not only age and cohort
effects, but the added dimension of period effects as well. Willson, Shuey and Elder
(2007) examine the role of cumulative advantage as a mechanism of inequality in life
course health. The authors utilize the PSID by examining subjective health across the life
course controlling for successive 10-year birth cohorts (Willson, Shuey and Elder 2007).
The dissertation models cohort effects in a different manner using the self-rated health of
respondents in the pre-baby boom, baby boom and post-baby generations as the
dependent variable. Also, period effects are measured directly in this dissertation by
using three separate PSID samples to test the effect of education on health, a clear
departure from the Willson, Shuey and Elder (2007) article. Finally, the work by Liu and
125

Hummer (2008) uses National Health Interview Survey data to uncover period and age
effects in the life course education and health relationship. Repeated cross-sections of
data are used to uncover this relationship. The dissertation extends the work of previous
articles by testing three mutually exclusive degrees of education on the unique effects of
age, period and cohort in the education and health relationship using a panel dataset.
In summary, the current research contributes to previous articles in the manner
just mentioned. Essentially, no existing research studies age, period and cohort by
varying degrees of educational attainment using panel data. Some research uses panel
data, but does not test varying degrees of attainment (Willson, Shuey and Elder 2007),
other research tests for age and period effects but used cross-sectional data (Hummer and
Liu 2008), etc. Thus, the changing nature of the education and health relationship across
different levels of education is a new topic that sheds light on the advantages and
disadvantages of advancing further along the education spectrum. Each of the previous
articles includes some of these factors but not all. Also, the research methods and
operationalization of variables, most notably cohort, differ substantially from any used in
these previous articles. Because there are mixed results on the education and health
relationship over the life course and time periods, each investigation of this issue using
different datasets, time periods, cohorts and research methods contributes significantly to
our understanding of the currently existing findings.
There is a combination of results in the exploration of age effects in the
dissertation. Coefficients for high school and college education are significant in all time
periods, but the coefficients for some college education do not predict health in any year.
The more traditional benchmarks of graduating from either high school or college are
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beneficial for health as a person ages. Interestingly, the category of education that falls in
between these two does not display the same benefits. This could best be explained by
the fact that simply attending college does not represent an actual educational
accomplishment. If cumulative advantage theory actually applies to society in reality,
then it is logical that there is not a positive benefit for attending college. Taking classes
at the collegiate level but not graduating typically does not place a person at an
advantaged position in the labor market for which they can accumulate resources
throughout their career.
Another confounding result from the age analysis is that those with a high school
diploma experience a health disadvantage as age increases in 1985 but an advantage in
1995 and 2005. Health over the life course is significantly better in more recent years
than in the past. One possible explanation for this finding is that the lingering effects of a
troubled economy and high unemployment during the Carter Administration in the late
1970’s meant that many people, educated and uneducated, were struggling thereby
erasing any education-based health gaps during this period of time. This explanation is
supported by the finding that there is a significant age effect among college graduates
during this time period meaning that the most highly educated individuals were better
able to avoid such a crisis.
At last, respondents with a college degree have a health advantage as age
increases in 1985 and 1995 but not in 2005. Evidence suggests that obtaining a college
degree provided the resources necessary to maintain good health as a person ages in the
1980’s and 1990’s, but in the 2000’s there are no positive effect on health of being a
college graduate, once again representing an unexpected finding. These results may
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reflect the notion that the value of a college degree is decreasing and therefore having a
degree no longer represents a socioeconomic benchmark dividing healthy and unhealthy
groups of people, perhaps because in recent years a higher degree of educational
attainment has become the new gradient for education-based health disparities, such as a
graduate-level education.
In the longitudinal model there are similar results for age effects overall, with few
exceptions. Results for high school and college education coincide with previous
findings, but the most notable difference is that the magnitude of the coefficients has
increased by including previous health status into the model. After accounting for
previous health status the effect of education on health increases, which makes sense.
Adding this control variable in the model also erases the unexpected finding for
age*college degree in 2005. When controlling for 1995 health status there is no
significant age effect on health. When controlling for 1985 health the relationship
continues to be negative. It is reasonable to conclude that respondents who are old
enough to be in the panel for this long would report worse health than other respondents.
Last, the age*some college interaction term is statistically significant in all time periods
after controlling for previous health status. The relationship is negative in 2005
controlling for 1995 health, leading to the conclusion that in the most recent time period
there is no advantage to simply attending college as there is for graduating college, a
finding not all too different from that in the cross-sectional analysis.
Assessing period effects from a cross-sectional analysis reveals expected results;
the relationship between the two primary variables decreases over time. Also, this
finding is robust when measuring education in three mutually exclusive ways, but is most
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pronounced using the measure of college education. The general conclusion is that the
initial period analysis shows that education effects health in the same manner over time,
no matter how education is measured. Although the strength of the education and health
relationship decreases over all time periods for all measures of education, the clearest
pattern exists for college education. This may be the case for a variety of reasons,
including: other factors are now more important predictors of health than a college
education, obtaining a college education has become so commonplace that the positive
effects of gaining a degree are watered down, and/or a graduate level education may now
represent a clearer dividing line in the education-based health gap. Some college
education, on the other hand, does not have such a clear decline in the strength of the
relationship because it is more of an ambiguous measure of attainment which would
naturally provide less clear results.
When assessed longitudinally, the strength of the education and health
relationship reverses over time; getting stronger rather than weaker over a 20-year period.
This clearly emphasizes the importance of using longitudinal methods over a crosssectional research technique. From a societal standpoint, this indicates the utmost
importance of considering time-variant measures to understand the current state of any
relationship. Similar to the sociological imagination of Mills (1959), to fully understand
a social relationship is to know history and biography. This analysis took into account
history, dramatically changing the results. Now, regarding concrete social explanations
as to why the education and health relationship gets stronger over time, recent theories
argue that education has become a stronger predictor of placement into the job market. A
specific interpretation of this idea is that many jobs are now contingent on specific levels
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of educational attainment. Individuals without the appropriate educational background
are often times are not eligible for a position in the job market. If corporations, industries
and other organizations have moved to stricter background and experience requirements
for a person to fill an opening, then the increasing importance of gaining an education for
access to the labor market is a viable explanatory framework. No current sociological
theory explicitly outlines how education is effected by structural changes in the labor
market. Theoretical frameworks should also consider time-variant indicators of an
outcome, such as length of time since graduating or previous health status and how the
fluid nature of variables such as these affects the education and health relationship.
Results for the analysis on cohort effects in the education and health relationship
are consistent with the hypothesis outlined previously in that high school education
significantly predicts health in all cohorts but the relationship weakens across cohort. A
high school education provided opportunities and resources to the earliest generations of
Americans analyzed in the study; it was the key to a better future. In American society
today this is no longer the case. The strength of the high school education and health
relationship is weaker with each passing generation. Soon, graduating high school may
no longer provide any substantial benefit to a person. For many, this is probably already
the case. Unfortunately, individuals from inner cities and remote rural locations already
receive such a poor quality of education that a high school diploma provides them no
more access to a job than high school dropouts. Even for individuals with an opportunity
to attend an outstanding high school, a high school education no longer provides the
breadth of opportunities that it once did.
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Using some college education as the primary independent variable there is mixed
support for proposed relationships. Baby boomers experience a positive health effect
from attending college, which may be explained by women entering the job market at a
higher rate than ever before, meaning that there is a much larger population benefiting
from a moderate amount of education. This effect changes for post-baby boomers, where
attending college is an insignificant predictor of health; meaning that going to college but
not finishing does not provide positive health benefits. These individuals may find
themselves caught between being over-qualified for some jobs and under-qualified for
others, leaving them without access to society’s resources.
College education generally reveals the expected results in the cohort analysis.
The importance of gaining a college degree begins in the baby boom generation and is
continued through the post-baby boom generation. This finding signals a change in
American society where, for the first time, the key to a better future is graduating from
college. The way to gain access to better jobs, better pay, better benefits and better career
mobility is to become a college graduate. All of the resources gained by obtaining this
degree also benefit a person’s health status. Another interesting finding from this
analysis shows that the magnitude of the standardized coefficient is slightly lower for the
post-baby boomers than the baby boomers. This may be the beginning of a new trend in
the education and health relationship where the positive benefits of receiving a college
degree may be dwindling and earning a graduate degree could be taking its place.
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IMPLICATIONS
Theoretical, methodological and policy implications are evident as a result of the
findings from this research. The study contributes to the body of literature and to society
overall in various ways. Each of these implications is discussed in the following section.

Theoretical Implications
Current studies investigating age, period, and cohort effects in health literature
display a mixture of established theoretical frameworks. The cumulative advantage
hypothesis is the dominant theory explaining why education affects health over the
duration of a person’s life. The theory appropriately characterizes the accumulation of
societal resources as the foundation through which health inequalities are created as
people age. Although evidence supporting this theory is inconclusive, cumulative
advantage serves as a core explanatory framework through which to approach the issue of
life course health inequalities. Theoretical frameworks explaining period differences in
health outcomes are less prevalent. Of course, the advancement of medical procedures,
technology and information about health care and health maintenance has improved over
time, but there is not a pre-eminent theory linking education to health and how this
relationship has changed.
The diffusion of information across society serves as a logical explanation of how
the strength of the education and health relationship increases or decreases over time, and
could easily be expanded to lead to a pre-eminent theory explaining period differences in
the education and health relationship. Now more than ever American’s live in an
information age. The internet and 24-hour news stations dominate the U.S. media and
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make available a great deal of information that was once challenging to find. Most
individuals have access to computers and televisions, thereby reducing the importance of
gaining an education to gain knowledge of health risks and ways to maintain and achieve
good health. Another explanation linking period changes in the primary relationship is
that education has become a stronger determinant of placement into the labor market.
While this explanation is logical it is very difficult to measure. Directly connecting the
placement of a recent graduate to a particular job, and then how that job serves as a
springboard to access to resources such as health insurance is difficult to assess. Also,
there are ideas about how health disparities change over time, or how educational
attainment changes but nothing specifically explains how the interconnection of health
and education changes across the two dimensions of period and cohort.
Current studies are framing hypotheses around the existing explanations, such as
placement in the labor market, but no dominant theories exist at this time. Most
importantly, there is no existing theory explaining why the education and health
relationship changes by cohort or why there is an education inflation effect. Further
speculation into potential societal-level patterns that create and explain change in the
education and health relationship desperately needs to be explored. Theory should be
expanded to account for conditions that affect an outcome over time and at different
levels of measurement, individual, and contextual. There are explanations of how health
changes across cohorts, but none that make the connection between education and health
and how the combination of these two factors changes across generations. This
dissertation displays the importance of time-variant measures which should be considered
as further theoretical frameworks are developed.
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Methodological Implications
The age and period analyses conducted in the dissertation suggest that
longitudinal methods are clearly superior to cross-sectional methods. The period effect
of the education and health relationship is suppressed when conducting cross-sectional
research. Previous studies in this body of literature have trended towards longitudinal
analyses, but none discuss the implications of a suppressed relationship across time
periods based simply on the research method. Few studies have explored the education
and health relationship across time periods and it is vital to conduct our research with the
most appropriate method as well as to use the most appropriate variables to uncover the
relationship between education and health.
A second methodological implication, related to theory, is that education and
health are related through different pathways and these pathways are often difficult to
directly measure. Variables are frequently included in studies as proxy measures of some
concept or idea. These proxy measures give researchers a good assessment of the
relationship between two variables, but it is not normally the actual relationship that is
intended on being studied. Datasets such as the PSID improve upon this limitation with
individual level data collected over a long period of time, allowing researchers to trace
the actual process of moving through the labor market or any other construct that varies
by time. Even with improved data sets, measures of the accumulation of resources during
the progression through the labor market continue to be a challenging task. In this sense,
theory is more advanced than methods; it is easier to explain how and why something
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happens than it is to empirically measure an idea and provide proof to the significance,
degree and magnitude of the relationship between two or more phenomenon.
A final methodological implication of the dissertation is that age and period
effects are best revealed when tested in the same model. This is not an unexpected
finding in that the life course effects of education on health are partly dependent on the
time period in which the relationship is measured. An illustration of why the two factors
are interrelated is available from a political standpoint, that is, the past few decades are
characterized by policies focusing on the elderly and retired populations more so than
younger age groups, signifying the importance of time period in health-related policies in
later life. Lynch (2003) acknowledged this finding as well—that age and cohort effects
are best measured when assessed in the same model, rather than separately.

Policy Implications
A broad conclusion from this study suggests—as have other studies—that health
disparities continue to persist in America. More specifically, these inequalities are rooted
in education and in effect across time periods, the life course, and cohorts. The popular
solution in the United States to reduce health disparities is to adopt a universal health care
system as other industrialized nations have done already. In theory, universal health care
provides more equal access to physicians, treatment and medicine that many individuals
currently struggle to find. One implication of this study is to reduce health disparities and
a solution to this problem is improved access to physicians and prescription medication.
We must recognize that health disparities, to some degree, are rooted in
educational differences. Although access to health care is undoubtedly important, policy135

makers should explore access to education as an avenue through which health disparities
can be reduced. Better educated people consistently show better health outcomes
(Mirowsky and Ross 2003), and knowing education is a core predictor of health,
improving school curriculum, and access to higher education may provide striking health
benefits. We can influence access to education by involving the federal government, but
that is quite controversial. Larger appropriations to rebuild underperforming schools
have the potential to target at risk youth and prevent potential health disparities, rather
than deal with health problems as they occur. Education may serve as a more creative or
inventive avenue through which reductions in health disparities are approached by
policy-makers. If pursued, policy-makers should address this concern from the bottom
up by improving education for young children. Before someone is able to go to college
they must be successful at the elementary, junior high, and high school levels. Basic
reading, writing, math, and problem-solving skills are learned before an individual
reaches college, but unfortunately many do not have adequate training in these skills. All
of these qualities lead to more general life skills that help a person to have control over
their lives and to develop the knowledge to achieve and maintain good health.
DIRECTIONS FOR FUTURE RESEARCH
This study expanded on existing information about the education and health
relationship across various dimensions. Although this work has contributed to evidence
on the topic, it has also raised new questions and issues within the education and health
body of research. Evidence from the dissertation supports the notion that the effect of
education on health changes across particular age groups, time periods, and cohorts.
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Future research directions should expand on the theories that explain not simply how
education or health changes across these dimensions, but how the inter-connection
between education and health do so, preferably by incorporating history and biography
(Mills 1959). That is, researchers cannot ignore the role that time-variant measures have
in an analysis of any relationship. Research in an education-based health gradient should
expand upon this type of framework.
Modeling the education and health relationship has many directions for future
research. Socioeconomic status is a composite variable that is typically assessed using
three measures: education, income, and occupation (Lynch 2003). The dissertation
evaluates the effects of education net of other variables, including income, and
occupation. Another method of assessing the education and health relationship is to
conduct path models that test the direct effects of education on health along with the
indirect effects of occupation or income on health, that is, treating occupation or income
as operating mechanisms through which education determines an individual’s health
status. For instance, education determines a person’s occupation and employment, which
determines that person’s income and access to health insurance and the amount of money
they can spend on doctor’s visits, prescription medication, etc. Structural equation
modeling takes into account these various pathways through which socioeconomic status
effects health and should be considered for future research.
Most research models education as an independent variable predicting health as a
dependent variable (Lynch 2003; Willson, Shuey, and Elder 2007; Liu and Hummer
2008); although the relationship actually works in two directions. Not only does
education predict health, but health can determine one’s level of educational attainment.
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One modeling technique to further ensure that education influences health (rather than
health influencing education) is to remove respondents in poor health during their years
of school attendance, thereby eliminating those who may be unable to attend school
because of their health issues. Another method is to simply reverse the independent and
dependent variables using a longitudinal dataset and testing for significance in the
relationship using health as the primary independent variable and education as the
dependent variable.
A new trend in the education-health relationship may be taking shape. Further
analyses should explore the role of advanced levels of educational attainment, i.e.
graduate degree and if it is becoming a benchmark for education based health disparities
in current years or current cohorts. It is also vital to dissect the role of race and gender
within and across age groups, time periods, and cohorts, as there are certainly striking
differences between men and women and members of different racial categories in this
primary relationship. An intriguing analysis would explore whether traditionally
disadvantaged individuals, women and minorities, need higher levels of education to
achieve the same level of health as advantaged members of society have achieved.
When using panel datasets to investigate relationships over the life course it is
common that standard errors become inflated and the significance of coefficients can be
biased (Allison 2008). Further research should implement more sophisticated research
techniques, such as robust standard errors, generalized estimating equations, random
effects models, fixed effects models and hybrid models. These models produce better
coefficients and uncover the most reliable and unbiased findings possible using panel
data. A final recommendation is that future research should use more waves of the PSID
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as they become available. Each wave of data collection adds to an already rich database
and will allow for further investigation of time periods, life spans and cohorts as
respondents continue to age through the life course.
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APPENDIX
CORRELATIONS OF DEPENDENT AND CONTROL VARIABLES
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Table A.1. Weighted Bivariate Correlations for PSID 1985 Wave
Age

White
Dummy

Married
Dummy

Income

Urban
Dummy

South
Dummy

Occupation
Dummy

Employ.
Dummy

Self-Rated
Health

---

Male Dummy

-.121**

---

White
Dummy
Married
Dummy
Income

.069**

.160**

---

.030**

.701**

.170**

---

-143**

.364**

.161**

.385**

Urban
-.062** -.042**
-.046**
-.070**
Dummy
South
.003
-.031**
-.167**
-.013**
Dummy
Occupation
-.176**
.081**
.092**
.062**
Dummy
Employ.
.237**
.074**
.173**
-.557**
Dummy
Self-Rated
-.404**
.162**
.134**
.110**
Health
*Correlations significant at the .05 level (2-tailed)
**Correlations significant at the .01 level (2-tailed)
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Age

Male
Dummy

--.125**

---

-.062**

-.160**

---

.369**

.086**

-.044**

---

.403**

.059**

-.015**

.306**

---

.300**

.080**

-.086**

.263**

.407**

150

---

Table A.2. Weighted Bivariate Correlations for PSID 1995 Wave
Age

Male Dummy
White
Dummy
Married
Dummy
Income

White
Dummy

Married
Dummy

Income

Urban
Dummy

South
Dummy

Occupation
Dummy

Employ.
Dummy

Self-Rated
Health

---.125**

---

.090**

.214**

---

.010**

.682**

.235**

---

-.137**

.332**

.165**

.404**

Urban
-.038**
-.045**
-.051**
-.044**
Dummy
South
-.005
-.049**
-.180**
-.037**
Dummy
Occupation
-.153**
.100**
.110**
.100**
Dummy
Employ.
.203**
.068**
.172**
-.552**
Dummy
Self-Rated
.145**
.119**
.139**
-.339**
Health
*Correlations significant at the .05 level (2-tailed)
**Correlations significant at the .01 level (2-tailed)
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Age

Male
Dummy

--.119**

---

-.072**

-.163**

---

.406**

.092**

-.045**

---

.382**

.032**

-.045**

.298**

---

.307**

.061**

-.094**

.245**

.402**

151

---

Table A.3. Weighted Bivariate Correlations for PSID 2005 Wave
Age

Male Dummy
White
Dummy
Married
Dummy
Income

White
Dummy

Married
Dummy

Income

Urban
Dummy

South
Dummy

Occupation
Dummy

Employ.
Dummy

Self-Rated
Health

---.099**

---

.115**

.133**

---

.069**

.617**

.165**

---

-.118**

.288**

.113**

.344**

---

-.022**

.093**

---

-.022**

-.041**

-.111**

---

.165**

.341**

.089**

-.027**

---

.150**

.330**

.043**

-.016**

.264**

---

.137**

.257**

.036**

-.077**

.169**

.357**

Urban
-.021**
-.104**
-.045**
Dummy
South
-.010**
-.034**
-.124**
Dummy
Occupation
-.093**
.146**
.099**
Dummy
Employ.
.189**
.032**
-.513**
Dummy
Self-Rated
-.309**
.167**
.095**
Health
*Correlations significant at the .05 level (2-tailed)
**Correlations significant at the .01 level (2-tailed)
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Age

Male
Dummy

152

---

